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Tougher. : handles more air with 
minimum pressure drop 


Lighter. _ 
Cmaller dlls HANSEN 


SERIES 


Re LE, 


QUICK-CONNECTIVE 
RING LOCK 
COUPLING 





Handles any job in your shop using 3/4” to 
1/8” connections —from the air line to the air 


tool — eliminates any need for various size 





couplings in hook-up — makes it easy to keep 











stock of parts in balance — holds inventories 


to a minimum. 


natic Flow or Shut-Off 
All Series 2-RL Sockets and Plugs are com- 
pletely interchangeable — likewise all larger 


Series 3-RL Sockets and Plugs. 
nective Fluid Line Couplings for 


Has fewer parts. Locking ring provides posi- 
COMPRESSED AIR + HYDRAULIC FLUIDS - OIL- GREASE 


ave lock . tight wa . + minimum wear. WATER + VACUUM « STEAM + OXYGEN « ACETYLENE 
Equipped with automatic sleeve lock. REFRIGERANTS + GASOLINE + COOLANTS + LP-GAS 


Write for the Hansen Catalog 
REPRESENTATIVES IN PRINCIPAL CITIES — nA nie hon han ag cna 


SEE YELLOW PAGES Lists complete range of sizes and types of 
; Hansen One-Way Shut-Off, Two-Way Shut-Off, 
and Straight-Through Couplings. 





SINCE 1915 QUICK-CONNECTIVE FLUID LINE COUPLINGS 


THE HANSEN 


tS ee ee ee 2 CLEVELAND 35. 





multiple positionin 


ina simple, low cost package! 


|® ©) ampfifier 
1 @ad/or relay 


/ air or | 


oil valve 


telephone dial 
punched cord —-_ thermostatic switch 
pressure switch 


a“ — timer & others 


| Photo cell \ 
| anaes —OR— |: selector switch 


Fi 


Hanna-Powr Positioner 


air or oil 
cylinder 


Honno-Powr Positioner 





HANNA-POWR'’ POSITIONERS 


THE NEW HANNA-POWR POSITIONER 
is a simplified, low-cost servo-mechanism used 
with air or hydraulic cylinders, electro-me- 
chanical or other power drives to respon- 
sively achieve predetermined positions. The 
POSITIONER will also feed a signal to a 
read-out station to indicate the position point. 
Controls, such as selector switches, timers, 
thermostatic switches and others, feed signals 
to the POSITIONER for station selection 

as many as 14 per foot of stroke. Infinite vari- 
ations in positions are possible by simple 
movement of the adjustable limit switches. 


1741 Elston Avenue 


January, 1961 


Stroke lengths may vary from a few inches to 
several feet to suit each application. 
HANNA-POWR POSITIONERS save the 
time of designing special controls and cams, r 
offer convenience of installation with one ph, 
simple mounting for a group of controls, and “a eee 
zs TIP | 
cut maintenance costs by protecting all con- MULTIPLE POSITIONING 
: OF LOADS 
trols in a sturdy, dust-tight housing. 
Your individual problems will suggest many 
uses for the HANNA-POWR POSITIONER. 
For more detailed information call your nearby 
Hanna Representative, (See “Cylinders” in , 
the yellow pages), or write us for Catalog 500. / 
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SEALS for Every Requirement! 


RuBpBER 


KAPSEALS” 
= 


KAPSEAL 
@ TOP SEALING EFFICIENCY 


@ HIGH DENSITY @ WEAR RESISTANT @ CUSTOM COMPOUNDS LONG LIFE LOW FRICTION SEALING 
INJECTION MOLDED O-RINGS 


eee j r j j j j on , — ° 
give better service in any application The KAPSEAL® is a Teflon® boot which ie used 


in combination with a standard O-Ring to give 
1 O-ri alw perforr superior sealing performance and eliminate breakout 
th / friction. It comes in two styles, KIN and KEX 
KIN is used in applications when the 1D of the seal 
is the sealing surface, while KEX is used when the 

OD is the sealing surface 
A seal of this nature was needed for applications 
which involved long periods of time on stand-by or 
in storage, as wel! as applications requiring continu 
ous, non-failing operation. Tests lasting over 4 mil 
lion cycles give a good indication of the KAPSEAL's 

potential 


“> PROTOTYPES 
by HOTOHAST 


oN 
The MR QUAD-RING é 


gives uperior sealing per 


formance in hydraulic and 
pneumatic applications 
either static or dynamik 
Che four lipped design 
prevents the rolling effect 
found with O-rings, there 
by eliminating the common 
spiral twist failure This 


exclusive design features 


four flexible sealing lips and HIGH QUALITY, ECONOMICAL 
@ POSITIVE . permits installation with PROTOTYPE RUBBER PARTS 


SEALING UNDER less squeeze, reducing fr 
ALL CONDITIONS a tion, breakout force and CLOSE TOLERANCES ‘Tolerances are identical with those 


@ ELIMINATES C) wear. QUAD-RINGS can that will be found on standard production parts 
TWIST FAILURE LA , & be made out of rubber FAST SERVICE Usually it will take only hours from the time 
@FrourR \ compounds which exactly the order is received to produce twelve prototype parts 
FLEXIBLE SEAL = match the application. You using Prororypes by KorTokKas’ 


ING SURFACES can be sure of positive seal ECONOMY This is the most economical method of pro 
oven ome sare h QUAD ducing prototype parts there is 

INSTALLATION ing when you use @ : ; . ' 

@HIGH DENSITY @ RUBBER COM RING SEALS in all your NO LIMITATION Prototypes by KoroKkast has been su 
INJECTION POUNDS TO FiT cessfully applied to a wide variety of designs ranging 


MOLDED APPLICATION installations from a simple washer to intricate molded parts 


FOR MORE INFORMATION ON... 





— 
sl 


WRITE 
QUAD RINGS®. .. KAPSEALS®... 


O-RINGS OR PROTOTYPES BY KOTOKAST DEPARTMENT 159 « 3630 WOODDALE AVENUE 
MINNEAPOLIS 16, MINNESOTA 
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Low-cost 


Sa 


x Waterman 


“4 SOLENOID 
VALVES 


Designed for simplified 
stacking or banking 


No moving seals—packless 
Compact—light in weight 


says Pitman Manufacturing Co., m ikers 
in” aerial bucket. The utility crewman aloft is 
npl control of rotation, extension, and elevation—through 
Waterman 4-Way Solenoid Valves operated from push- 

yn the bucket as well as from the cab 
an design is an important factor in the simplified 
rcuitry that helps to keep down the cost of this new 
Packless valve design—with no moving seals and all mov- 
parts immersed in the hyd iulic fluid—is a low-maintenance 
point. Let Waterman help you build convenience, versa- 


1 Sal lvantages into your equipment 


i > acy 


Designed for simplified 
stacking or banking 


Convenience, low cost — and versatility, 
too — with Waterman 4-Way Solenoid 
Valves. Standard kits are available for 
stacking or banking up to six valves. Add 
on later if desired, to build in other hy- 
draulic function. A.C. or D.C. Rated at 
3000 p.s.i. 4%” NLP.TLF. 


SEND TODAY FOR YOUR COPY OF NEW CATALOG 2002 


Also suppliers of AN and MS qualified flow julators and fuses, 
uding flow regulators for fuels and cryogenic fluids 


ATERMAN 


w e020 HYDRAULICS CORPORATION 


WATERMAN HYDRAULICS CORPORATION © 725 Custer Avenue, Evansten, tiliasis 
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USEFUL 
LITERATURE 


COMPREHENSIVE NO. 403 CATALOG 

SHOWS ANCHOR "O" RING FLANGED 

HEAD HYDRAULIC HOSE ASSEMBLIES, 

CLAMP TYPE COUPLINGS, HOSE and 
WELD FITTINGS 


r equipment users will find this 
chor Catalog No. 403 most 
finding the “right” Anchor “O” 
nged Head Hydraulic Hose As- 
lamp Type Couplings, Hose and 
ngs for particular hydraulic ap- 
Anchor catalog graphically illus- 
lescribes Anchor's full range 
O” Ring Flanged Head Pressed- 
ouplings for such Anchor hose as 4 
) Ply Super Spiral Wire, Three Heavy 
Braid, Two Wire and Two Heavy 
Braid, One Wire Braid, and Spiral 
Suction Return 
amp Type Couplings for Three 
Iwo Wire, Two Heavy Wire, 
‘ire, Hi-Burst Two Rayon, standard 
1 and Suction Return Spiral Wire 
also described 
ions and valuable data on Anchor 
ings for new flexibility and ver- 
ise of pipe and tubing in hy- 
transmission lines cover Elbow 
©” Ring Flanged Head Weld, 
Saddle Weld, Socket Weld, Split-Flange 
Halves and Components, Tank-Pilot Weld, 
Tee Weld, Weld Pipe Plugs, etc 
Of special interest are the newest, up-to- 
late SAE dimensions for Industrial Hy- 
iraulic Flanged Tube, Pipe and Hose Con- 
ections—Four Bolt Split-Flange Type, and 
Port Dimensions for Bolted Flange con- 
nections. An Anchor “ferst”, the designs 
these Anchor products have set the 
standard for the industry 
Anchor's FLANCO oO Ring Flanged 
Head Couplings used with Anchor's pat- 
ented Split-Flange Clamp, providing a low 
cost, streamlined, reusable, convenient no- 
thread, no leak “O” Ring connection are 
pictorially described, together with their 
application use 
Detailed comprehensive data and cross- 
section views with all dimensions for all 
Anchor “O” Ring Flanged Head Hydraulic 
Hose Assemblies, Clamp Type Couplings, 
Hose and Weld Fittings are included, to 
gether with valuable technical and engineer- 
ing data to assist fluid power equipment 
ers in ordering these Anchor products 
. . “forse” for years in original equipment 
Copies of the new Anchor Catalog No. 
403, a practical working tool for spe- 
cifying and ordering Anchor top-quality, 
performance-proven “O” Ring Flanged 
Head Hydraulic Hose Assemblies, Split- 
Flanges, Clamp Type Couplings, Hose and 
Weld Fittings will be sent, on letterhead 
request, by writing Anchor Coupling Co., 
Inc. Box 111, Dept. BBB, Libertyville, I!I 
515 a 
January, 196! 


ANC HOR ... THE PLEDGE OF 


PN) = | =) 


“or |!rouble-Free, Leak-Proot Connections 


ANCHOR 
FLANCO 4-BOLT 
SPLIT-FLANGE 
HALVES 
AND “O” RING, 
FLANGED HEAD 
COUPLINGS 


Andy Anchor Says 

When you are faced with a 
problem in hydraulic plumb 
ing, remember there's a qual 
ified specialist in this field 
who is always available for 
consultation your Anchor 
representative! 














PERFORMANCE 


—— 


Stop Leaks—“O” Ring gasket gets tighter as 
pressure increases. 

Prevent Wedging of Pump or Valve Bodies with 
tapered threads. 

Allow repeated disconnection and reconnection 
without leaks — No threads to wear — no tapered 
seats to groove. 

Reduce Production Costs—costly threading op- 
erations eliminated. 

Simplify Connections — no separate swivel or 
union connections required. 

Permit Faster, Easier Connections — to disconnect, 
only one bolt need be removed. 

Are Available with Pressed-On or Reusable Cou- 
plings and with Weld-type Fittings. 


Flanco assemblies are your best bet for connec- 
tion of hose assemblies to valve or pump parts — 
for hose to manifold — for pipe to pipe, pipe to 
hose and hose to hose in high, medium and low 
pressure systems. 


Write for Catalog No. 403 
for complete description and specifications 
See us at the Plant Maintenance Show Booth No. 968 


387 North Fourth St., Libertyville, Ill. 
Branch Plants: Dallas, Tex., Plymouth, Mich 
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VARVEL 


FOR DEPENDABLE PROTECTION 


Synclinal 
SUMP TYPE 


CAPACITIES: 
5—8—10—20—30—50—75 and 

100 G.P.M 

PIPE SIZES: 
Y"—1°—14"°—14"°—2"—21," and 3”. 
CONNECTIONS: 
Coupling—Male Nipple. 
BY-PASS VALVE: 

Not Available. 

For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants, 
all types of Fire-resistant Hydraulic 
Fluids and Water 





Tandem 
Synclinal 
SUMP TYPE 


Designed to supply requirements for 
greater filtering area where 
installation of two or more single 
units are not possible due to 

space limitations in tank 

PIPE SIZES: 

Yo—V 14" 14" —2"—2)4" and 3” 
CONNECTIONS: 

Coupling—Male Nipple 

BY-PASS VALVE Not Available 


For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants 
and all types of Fire-resistant Hydraulic 
Fiuids and water 





Bonded 
SUMP TYPE 


CAPACITIES: 
10—20—30—50 and 75 G.P.M. 


PIPE SIZES: 

1"—-1%"—1%"—2" and 21%’. 
CONNECTIONS: 

Coupling—"O" Ring—Male Nipple. 
BY-PASS VALVE: 

Available with or without By-Pass 
Valve. 

For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants and 
a/l types of Fire-resistant Hydraulic Fluids. 
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SYNCLINAL FILTERS 


on all hydraulic and other 
low pressure circulating systems 


Synclinal 
LINE TYPE 


CAPACITIES: 
5—8—10—20—30—50—75 and 
100 G.P.M. 


PIPE SIZES: 

Y= —1 14" —2"—2)" and 3. 
BY-PASS VALVE: 

Not available. 


OPERATING PRESSURES: 
Up to 80 p.s.i. 


For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants, 
all types of Fire-resistant Hydraulic 
Fluids and Water. 





Bonded 
LINE TYPE 


CAPACITIES: 

10—20—30—50 and 75 G.P.M 

PIPE SIZES: 

1"—14"°—1,4"—2" and 2". 
MOUNTING BRACKET: All sizes 
are available with provision for 
mounting bracket, (also for Flange 
connection with mounting bracket 
provisions) if desired 

BY-PASS VALVE: 

Available with or without. 
OPERATING PRESSURE: 

Up to 250 p.s.i 

OPERATING TEMPERATURES: 
Up to 300° F 


For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants 
and all types of Fire-resistant Hydraulic 
Fluids 





IN-LINE 
FILTER 


CAPACITIES: 

Up to 60 G.P.M. 

PIPE SIZES: 

(at both inlet and outiet) 
%"—1°—14," and 1%" NPTF. 
1%6-12, 1%-12 and 1%-12 J.1.C. 
FLANGE CONNECTIONS: 

1%" and 1" 

BY-PASS VALVE: 

Available with or without 

By-Pass Vaive. 

For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants 
and all types of Fire-resistant Hydraulic 
Fluids 


January, 1961 


QUALITY—All Marvel Synclinal Filters are designed and constructed of the 
highest quality materials and workmanship to insure maximum protection on 
all hydraulic and other low pressure circulating systems. They Meet J. I. C. 
Standards. 

DEPENDABILITY ——The dependability of Marvel Synclinal Filters is attested 
by the fact that—OVER 900 Original Equipment Manufacturers install them 
as standard equipment. 

EFFICIENCY —Filtering media in all Marvel Synclinal Filters is Monel wire 
cloth and available in mesh sizes of 20-30-40-50-60-80-100-150 and 200. Stain- 
less wire cloth in these sizes supplied on specification. Before fabrication into 
Marvel Synclinal Filters, all wire cloth is subjected to rigid inspection at our 
plant to assure the utmost in filtration efficiency. Only selected top quality wire 
cloth is used. 

EASY MAINTENANCE — All Marvel Synclinal Filters can be cleaned easily 
and thoroughly ‘“‘on the spot”’ in a matter of minutes, resulting in the equiva- 
lent of a brand new filter, ready for another long period of efficient and de- 
pendable service. 

Line type filters operate in any position and may be serviced without dis- 
turbing pipe connections. 


IMMEDIATE DELIVERY 
A phone call will start your shipment on its way TODAY! 


"Wire, Write or Phone” (aanononoe R oes 
MARVEL ENGINEERING COMPANY 


7227 North Hamlin Ave. + Chicago 45, Illinois + Phone JUniper 8-6023 











Please send me information on Marvel Filters as indicated. 
(] Sump Type [] In-Line [] For Hydraulic Oil (] For Coolants or Lubricants 
[) tine Type [] Tandem [] Fire Resistant Fluids [_] For Water 


Nome 








Company 
Address. 





City Zone State 











ics & pneumatics 


GROWTH 


We've heard a lot lately about growth; it was a major issue in the presidential 
campaign—not whether, but how. Should it be spearheaded by government outlays, 
or the initiative of private industry? Whichever of these concepts you subscribe 
to, one thing is certain. Growth is a necessary and vital part of our American 
way of life. In this changing world, in which we find ourselves forced into 
tougher competition than ever before, economic growth is a synonym for survival. 

The surest way to economic growth—the way in which we've become the 
economic marvel of the world—is new product development. Yankee ingenuity, 
and the enthusiasm to sell new ideas are the reasons for our standard of living 

More and more, industry is turning to research for survival, and many long 
established companies now point to a large share of their business due to products 
developed within recent years. 

In the fluid power industry, it’s been servovalves, fire-resistant fluids, hot 

gas systems, and many product variations and improvements that give the 
designer of hydraulic and pneumatic equipment new opportunities for faster 
production, greater accuracy, higher efficiency, and increased flexibility for 
new produc ts of his own. 
@ Investment in the Future—fFor fluid power component manufacturers, re- 
search and development is a major investment in the future. At The Oilgear 
Company it amounts to 3°% of the sales dollar. This compares with 144° of sales 
in 1955 and 1% in 1950. Percentage figures can be misleading because of the 
increase in sales. The 1955 expenditure at Oilgear was equivalent to a 96° increase 
over 1950 and the 1959 spending represents a 435% increase. 

Racine Hydraulics & Machinery is spending about 244‘% of sales for research 
and development. This compares with 94° to 1% of sales in 1950 and 114% 
in 1955. Russ Henke, Racine’s director of research looks for the R & D budget to 
increase at an accelerated rate. Current planning is for a 30 to 40-man department 
by 1965. 

About 4°% of Parker-Hannifin Corp. industrial sales is invested in new product 
development and improvement of present products. This expenditure is up from 
2 to 3% five years ago according to Robert Cornell, P-H’s vice president of 
marketing. 

No country, and no company survives for long on its laurels. It’s got to plan: 
new policies to meet new challenges, and new products to develop new markets. 
It takes some hard thinking, and some hard work, and some sacrifice to move 


ahead in tight competition. We wouldn't have it any other way. 


Editor 
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2 678 3g0 
PRESSURE DROP - P.S. |. 


These graphs represent one series of tests with a random selected valve under 
specific conditions of pressure, temperature, humidity, fivid flow and voltage. 









































NOW use a small 
valve to doa 
big valve’s work 


These actual test graphs 
speak louder than words. Here 
is the highest capacity valve 
size for valve-size of anything 
on the market. This saves you 
money! It lets you use asmaller 
valve to do a larger valve’s 
work. See your Ross represent- 
ative for details. 
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| <oss Operating Valve Co. 


105 —. GOLDEN GATE AVE. - DETROIT 3, MICH 
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Garlock TEF-COTE “O" Rings stop air 
leakage—withovt slip stick and adhesion 
—on Joy portable compressors. 

During exhaustive tests of 500,000 
cycles at a 1” stroke, TEF-COTE “‘O” 
Rings proved completely satisfactory 
for operation on Joy two-stage rotary 


ENGINEERED portable air compressors supplied to 
TEFLON PRODUCTS the Corps of Engineers. As plunger 


for Hydraulic, Pneumatic seals on the inlet valve, the rings seal 
3 pressures to 40 p.s.i., temperatures 
Service from +90°F to +120°F on a rotary 
shaft moving at 30 cycles per hour. 
To minimize cylinder breakaway friction, 
chattering or freezing, do as the Joy 
Manufacturing Company has done. 
Investigate the possibility of Garlock 
TEF-COTE “O” Rings on hydraulic 
and pneumatic valves and cylinders, 
and valve stems. TEF-COTE “O” 
Rings—solid rubber, coated with Tef- 
lont—offer a fine combination of low 
breakaway and low running friction. 
Garlock also offers ““O”’ Ring Packings 
of solid Teflon for exceptional antifric- 
tion sealing at temperatures from 
—100°F to +500°F. Where unidirec- 
tional pressures are encountered, spe- 
cify Garlock slotted “O” rings of 
Teflon—they are designed for simple 
installation into standard AN grooves. 
When you design fluid power equipment, 
consider using Garlock “O” Ring 
Packings. They are available in many 
sizes and materials—nitrile, butyl, sili- 
cone, and Vitont rubber and Teflon to 
meet your needs. For application 
recommendations, consult your local 
Garlock representative. He is backed 
by years and years of experience in the 


Company specifies 


design, manufacture and application 


Rings (lower 
rece of packings and seals of all types. Call 
him at the nearest of the 26 Garlock 
sales offices and warehouses through- 
out the U.S. and Canada. Or, write for 
Catalogs AD-148 and AD-157. Garlock 
Inc., Palmyra, N. Y. 


G A Loc HK 


Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket 
Company 

Order from the Garlock 2,000... two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastics Products. 


tDuPont Trademork 
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REPORT 
NO. 11,805 
CASTING 

FEEDS NOT 
AFFECTED 
BY LOAD 

VARIATIONS 


From Ojilgear App/ication-Engineering Files 


HOW OILGEAR SYSTEMS IN KAISER ALUMINUM PLANTS 
AID DIRECT CHILL BILLET CASTING PRODUCTION 


USER: Kaiser Aluminum & Chemical Corporation 


PROBLEM: To supply direct chill billet casting plat- logs over 18 ft long are to be produced in a single cast. 


form power and control systems for production of a 
major portion of the 1,050,000,000 lb of aluminum 
consumed annually by domestic extruders. Direct 
chill billet quality — avoidance of internal cracking, 
homogeneity, grain structure fineness and orientation 
— depends on a smooth, unvarying, precise platform 
feed rate, careful control of pouring speed and tem- 
perature, cooling rate, and other variables to prevent 
atmospheric oxidation and impurities. Up to 32 billet 


POWER AND CONTROL SYSTEM REQUIRE- 
MENTS: 1. Remote pushbutton control of all func- 
tions. Rapid platform traverse up and down. 3. 
Infinite “down” feed rate selection — unvarying re- 
gardless of casting platform load increase; chatter- 
free unaffected by off-balance platform loads. 4. 
“Fail-safe’”’ — insuring completion of a cast in event 
of power failure. 5. Must be simple, and assure long, 
trouble-free, dependable service. 


Application-Engineered Fluid Power Systems 
For Direct Chill Casting Stations 


HOW IT WORKS: The Oilgear 
Variable Displacement Pump 
(1) on “Power-Pak" (A) provides 
adjustable preset slow and fast 
speeds for raising and lower- 
ing casting platform (P). Oil- 
gear Variable Displacement 
Piston-type Precision Metering 
Pumps (2) are connected in 
series hydraulically between 
Oilgear Cylinder (C) and “Pow- 
er-Pak" (A) Reservoir Ram 
down-feed during casting is 
dependent upon contro! setting of the Secondary Metering Pump — 
remotely pushbutton-controlied to provide instant, precise, feed 
rate adjustment... indicated in ipm on a direct reading indicator. 
Oil, increasing in pressure as the billet load increases, flows from 
Cylinder (C) through sealed, “pressurized,” Primary Metering Pump 
— and then, at relatively constant low pressure, through the Second- 
ary Metering Pump to “Power-Pak" (A) Reservoir — providing an ex- 
tremely accurate casting feed rate regardiess of varying platform 
load. An automatic, Oilgear hydraulic control varies Primary Meter- 
ing Pump displacement to compensate for load variation and feed 
rate selected. ‘“‘Fail-safe" operation is provided through Oilgear Valves. 





Above: Rapid traverse is used to raise the casting platform, 
bringing, in this case, the 6-in.-sq. by 18-ft billet logs out of the 
casting pit for identification with cast number at one of three 
direct chill casting stations at Kaiser Aluminum’s Chalmette, 
La., Works. Direct chill “molds” are clearly visible behind the 
marker.” 


THIS PATENTED OILGEAR 
METHOD of precise meter- 
ing — and other accurate 
Oilgear Control Systems 
— have been applied to a 
wide range of applications in many industries where varying 


SOLUTION: Oilgear’s patented Feed and Control System loads must not affect the speed of linear movement or hydraulic 


provides accurate volumetric metering of pressurized oil 
over a 200:1 pressure range, and a 100:1 feed range. 
Installations consist of an Oilgear Variable Displacement 
Pump direct-connected to an electric drive motor, two 
Oilgear Precision Variable Displacement Metering Pumps 
direct-connected to a double-end synchronous electric 
motor — all mounted on a custom-built reservoir base 
(A); and Ojilgear piston- and ram-guided, chatter-free, 
Custom-Quality Cylinder (C); Oilgear Valves and Con- 
trols . . . all thoroughly, carefully Application-Engineered. 


USER REPORTS — “Where accumulating load on the 
platform varied oil pressure from 50 to 1500 psi, and 
the rate of metering was preset anywhere from 50 to max. 
cipm, there was no measurable change on the preset rate 
of casting feed during any portien of the stroke.” 

There has been NO major maintenance on these heavy- 
duty Oilgear Systems operating continuously in Kaiser 
Aluminum plants across the nation —some for over 7 
years — and still “going strong.” 


motor rotation. Carefully Application-Engineered Oilgear Sys- 
tems — also used extensively on extrusion presses . . . alumi- 
num foil laminating machines... stretching, forming, drawing 
and spinning presses ...can-closing and filling machines... 
metal briquetting presses... ladle tilting, ingot manipulators, 
strippers, and scalpers — have all proved Oilgear equipment’s 
traditionally long life, prompting users to state — 


“for the lowest cost per year... it’s Oilgear!” 


For similar practical solutions to YOUR linear or rotary mo- 


tion problems, call the factory-trained Oilgear Application- 
Engineer in your vicinity. Or write, stating your specific 
requirements directly to... 


THE OILGEAR COMPANY 


Application-Engineered Fluid Power Systems 
1564 WEST PIERCE STREET * MILWAUKEE 4, WISCONSIN 
Phone: Mitchell 5-6715 ... Direct Distance Dioling Code 414 
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NOW, buy only the horsepower you need with 
REULAND’S new Hydraulic Pump Motor Intermediate” H.P. Ratings! 


28 horsepower ratings from 42 
Tailor motor h.p. to your pump’s performance curve. through 60...12 brand new, 
exclusive, intermediate ratings! 


Re duce motor costs... imcrease ope rating e] icie ney. 


re an O.E.M. or user of hydraulic pumps, Reuland’s twelve new 
hydraulic pump motor ratings can start saving you , , 
lay. No longer must you pay for overmotoring...no 20 
)u compromise operating efficiency with an unneeded, | | 37%" | 0 
Vow you pay by the horsepower...and buy only what | 
eed to match the performance curve of the pump! *Exclus n ntermediate ratings 
new intermediate ratings are an important sequel to Your copy of this catalog on Reuland 
Reuland first...the original, internal spline coupling Spline Coupled Hydraulic Pump Motors 
1 of hooking up motor and pump! plus the complete Reuland 
| ratings are standard and available for quick deliveries. New 
ts and engineering data sent on request. You should have a copy. 


line will come in handy. 


Sent free on request 


Refer to Sweet's 1961 Product De an File.7a RE 
MODERN POWER FOR MODERN-DAY PRODUCTS 


all in lightweight, cool-running aluminum frames! 


ity 
3 


REULAND ELECTRIC COMPANY 
Western Division: Alhambra, California 

@ [Eastern Division: Howell, Michigan 
Distributors in all principal cities 
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You know what it’s like to design a system and then find 
oversized components driving weight and costs up. 

But no more. Now you can specify this compact Watts 
assembly for applications where (1) space is limited or (2) 
you have low flow requirements. 

You don’t sacrifice a thing! Dependable Watts filter has 
20 micron porous bronze element. Exclusive Watts by-pass 
principle gives optimum lubrication at flow rates from .2 to 15 
CFM with negligible pressure drop. Fill plug and oil feed 
adjustment are interchangeable front to rear. Maximum pres- 
sure is 150 PSI. Two sizes — ¥%” and %4”. 


OR LUBRICATOR 


Write for complete information. Watts Regulator Company, Industrial Division, Lawrence, Massachusetts 
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OOLLINGER 


DRY 


1 - FIL ER | SPECIALISTS 


« peoriciomeres 


FOR 99 YEARS ALL NEW 
DESIGN 

AT A NEW 

LOW PRICE 


FILTERS 
for Sump Pumps 
and hydraulically 


operated equipment 


DOLLINGER SUMP FILTERS are priced 
lower than competitors’ filters for the simple reason 
they have been specifically designed for your needs. 
Leading hydraulic equipment manufacturers have 





are DOLLINGER already standardized on these filters for their prod- 


Finrens> 


ucts. Exclusive radial fin design permits larger filter 
LIQUID FILTERS « PIPE LINE FILTERS « INTAKE ° P ° ° 
FILTERS » HYDRAULIC FILTERS * ELECTROSTATIC capacity in smaller area. Mesh screen supplied in 60 
FILTERS @ MIST COLLECTORS « DRY L Fil- ] . . 

TERS = SPECIAL DESIGN FILTERS «VISCOUS or 100 G.P.M. Get complete details, write for Sump 
PANEL FILTERS « LOW SSU iL . ° ° ° ° 

PRESSURE FILTERS » AUTOMATIC VENTILATION Filter Bulletin 330. Dollinger Corporation, 65 


FILTERS « NATURAL GAS FILTERS « SILENCER 
FILTERS Centre Park, Rochester 3, N.Y. 
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ing {pr 0. new welded tubing source ? 


Ohio Seamless Tube is a “‘new”’ source in that we 
can now offer a wider range of welded tubing than ever 
before — even up to 7% inches OD. 


But there’s nothing new about Ohio Welded Tubing 
quality. We're still making tubing with the know-how and 
experience gained in over half a century — the finest 
tubing made anywhere bar none. And we’re unbiased in our 
advice because we make both welded and seamless tubing. 
We can usually deliver Ohio Welded Tubing fast. . . always 
deliver Ohio Welded Tubing to your exact specifications. 
Representatives in principal cities. Check: THOMAS’, 


MacRAE'S, FRASER’S, SWEET’S FILE. 
A-3284A 


OHIO SEAMLESS TUBE 


Division of Copperweld Steel Company + SHELBY, OHIO 


Seamiess and Electric Resistance Welded Stee! Twbing * Fabricating and Forging 
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Dependable name, dependable product 


The Bendix-Westinghouse name on a power cylinder is your assurance of 
dependable performance. And, whatever your application, the wealth of 
Bendix-Westinghouse design experience permits exact “‘tailoring’’ to your 
needs. Bendix-Westinghouse piston-type power cylinders are widely used in 
every field of industry, operating up to 200 psi air and 1800 psi oil. Our large 
inventory of machined parts for standard units, combined with our manu- 
facturing flexibility, means fast delivery to meet your needs. In addition to 
the broad range of standard models, we also provide many specialized sizes 
and mounts. When you think of power cylinders, think of Bendix-Westing- 
house . . . for dependability! Write today for complete information. 


Beacsxfffeslinghouse 


INDUSTRIAL PRODUCTS 
Bendix-Westinghouse Automotive Air Brake Company, Elyria, Ohio 


ROTOCHAMBER has neoprene diaphragm, 
delivers from 900 to 5000 pounds force at 
100 psi air pressure. 


ROBOTAIR CHAMBER has optiona! rubber or 
neoprene diaphragm, delivers from 300 to 
3600 pounds force at 100 psi air pressure, 
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use 
PRECISION 


RINGS 


’ trouble 
before it starts! 


Down time” costs money, whether it’s on the assembly line, or after a product is 
in use. (The latter could be costly to future sales!) That's why you're money 
ahead when you use quality “O” Rings, made by Precision. They're 
rigidly inspected and tested over 100 times... They're made to do the job 
better longer. Call a Precision Sales Engineer for help with your 
product design and the RIGHT Precision “O” Ring for your product. Write, 


wire, or phone today 


BE SAFE with PRECISION 


recision Rubber Products Corporation 
"O” Ring and Dyna-seal Specialists 


Dept. 1, Oakridge Drive, Dayton 17, Ohio Canadian plant at: Ste. Thérése de Blainville, Québec 
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All weoring ports made 
of fines? tool steel and 
heat-treated for long life 


High-quality precision 
fitted gears; hardened, 
ground and lapped 


For operating pressures up to 10,000 PSI 


Precision-fitted pistons 
and cylinders are heat- 
treated, Nitride-hardened 
| and honed to a super finish 

















New, unique 2-stage hi-pressure hydraulic 
pumping unit—dual-volume, dual-pressure 


@ DELIVERS HIGH-VOLUME AT LOW 
PRESSURE 
@ 26 GPM @ 100 PSI 
, @ 500 PSI 
80 CU.IN./MIN. @ 1,000 PSI 
50 CU. IN./ MIN. @ 10,000 PSI 


The new and modern OTC “Vanguard” 
hi-lo hydraulic power package is a pre- 
cision-built, high-quality unit meticulous- 
ly crafted for dependable performance 
and long life. To best utilize the “Van- 
guard's” exceptional performance, a wide 
range of accessories are available: your 
choice of several motors, gasoline engine, 
2 and 4-way lever-control valves, 2-way 
solenoid valve, pressure switch, pressure 
regulating valve, manifold, reservoirs, 
gauges, etc. 

For detailed information on this ad- 
vanced, new unit, write: 


PRECISION HYDRAULICS DIVISION 


stAn 
e* c 


OWATONNA TOOL CO. 


710 CEDAR STREET 


OWATONNA, MINNESOTA 


CENTER 
HOLE 
mi DEL. 


- 


DESIGNERS AND MANUFACTURERS OF QUALITY HIGH PRESSURE HYDRAULIC COMPONENTS 
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LETTERS 


to the editor 





Address your letters to: The Editor, 
Hyoractics & Pneumatics Macazine, 
812 Huren Rd., Cleveland 15, Ohio. 


Component application sheets 


ro THE EDITOR: 

Would you please send us a 
copy of your Component {pplica- 
tion Sheets for Fluid Power? 

E. M. MATHISEN 
Air-Draulies Co 
Phoenix, Arizona 

Sorry theyre no longer avail- 
able individually, but are now in- 
cluded in the Fluid Power Direc- 
tory. 


Hydraulic course material 
ro THE EDITOR: 


| am planning a new course to 
be taught this winter term deal 
ing with hydraulic systems. | am 
enclosing a copy of the proposed 
outline for this course. I will ap- 
preciate your comments and sug- 
gestions. 

No doubt you can inform me of 
some useful references for this 
course. I am interested in any 
books or magazines which tell 
both the theory and application 
of hydraulic power. Further, | 
am interested in any short courses 
or educational type meetings that 
may be held by various members 
of the hydraulic industry. | am 
planning to invite several indus- 
trial engineers to be guest speak- 
ers during my new course. Any 
names you might wish to suggest 
will be considered. 

B. A. STOUT 

Associate Professor 

Agricultural Engineering Dept. 
Michigan State University 

East Lansing, Mich. 


One of your best sources is the 
Vational Fluid Power Association. 
This is an organization of hydrau- 
lic and pneumatic component man- 
ufjacturers. They have been active 
in educational programs at vari- 
ous colleges, Illinois Institute of 


Continued on page 20 
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Aeroquip’s Wide Range of Fluid Line Products 
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Aeroquip’s extensive product line and 
wide range of engineering experience 
can help product designers solve fluid line 
problems. Highly qualified Aeroquip sales 
engineers are at your service throughout 
the country to assist you in fluid line design, 
prototype, production, field service and 
service parts programs. Many major 
equipment producers have used this valu- 
able Aeroquip Fluid Piping Service to 
advantage. Mail the coupon below for 
full information. 


Over 60 Hose Types 


Aeroquip produces over 60 different hose 
types with cotton braid, single wire braid, 
multiple wire braid and wire wrap rein- 
forcing for pressures up to 5000 psi. Inner 
tubes are made of Teflon or synthetic 
rubber to convey steam, chemicals, hy- 
draulics, fuels, air, hot water and other 
fluids. Aeroquip Hose and Reusable Fit- 
tings cre available in sizes from Ye” up 
to 7” diameters. 


Couplings Unlimited 


For quick connection and disconnection of 
fluid lines, use Aeroquip Self-Sealing 
Couplings. Aeroquip can provide the 
coupling to meet your function and size 
requirements, from miniaturized quick- 
disconnect couplings up to 12” cargo 
transfer couplings. 


Joints 


Use dependable Marman Couplings and Joints for better 
tube and pipe connections. Engineered in wide range of 
styles, sizes and performence ratings up to 20,000 psi. 
and 2000° F. for better sealing, stronger connections, 
easier disassembly., 


Aeroquip Corporation, Jackson, Michigan 
Please send items checked 
Aeroquip Catalog No. 250 covering Hose, Reusable Fittings, Adapters, 
CO) Self-Sealing Couplings 
TC) Marman Catalog No. 800 covering V-Band Couplings and Joints 
C] Bulletin 614 covering Aeroquip's Fluid Piping Service 
Nome 
Title 
Company 
Address 





POSITIVE AUTOMATIC 
PRESSURE CONTROL? 


CHECK YOUR REQUIREMENTS 
AGAINST FULFLO SPECIFICATIONS 


ee a a 
Pressures to 500 pounds 
Pipe sizes to 3" 


M Steel, cast iron or 
brass bodies 


Brass, steel or 
stainless trim 


 All-steel for extra 
safety 


FULFLO gives you what you 


want in safe, trouble-free and quiet 


operation for any hydraulic system. Shear-closing action eliminates chattering ; 


liding piston gives full flow opening ; distinctive construction allows easy adjust- 


nt within the valve'’s pressure range or change of the pressure range. 


Whatever your requirement .. . for O.E.M. use or replacement service . 
there’s a FULFLO Oil By-Pass Relief Valve designed just right, built right and 


priced right, too! 
y 


NEED A “Special? 


FULFLO can engineer a 5; il valve to your most 


exacting requirements. Exar specials 


a are shown in Data Book 
I 


I FOR EXTRA CONVENIENCE 


Where frequent pressure setting adjustment is needed, install a 


FULFLO Hand Wheel Valve. Made in a variety of styles. 


FOR COMPLETE INFORMATION, request a copy of the 
FULFLO Valves Mechanical Data Book with complete 
specifications and engineering data. 

THE FULFLO SPECIALTIES CO., INC. 
415 Fancy Ave. Blanchester, Ohio 
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Technology has a course on fluid 
power and also holds a special 
two-week summer course on this 
subject. Massachusetts Institute of 
Technology also holds a two-week 
summer course on fluid power 
control. 

The attached bibliography will 
give you information about text 
books available on this subject. 
The Fluid Power Directory has a 
300-page technical section which 
is a handbook of hydraulics. Of 
course the monthly issues of Hy- 
DRAULICS & Pneumatics will keep 
you up to date on fluid power 
technology and applications. 

A new organization called the 
Fluid Power Society has a chapter 
near you in Detroit. The purpose 
of the society is to bring together 
all those interested in the field of 
fluid power whatever area they 
may be working in. 


Viscosity-temperature chart 


TO THE EDITOR: 

I would like to request a vis- 
cosity-temperature chart for MIL- 
0-5606 oil, Skydrol, and other in- 
dustrial oils. 

S. KOSAK 

Project Engineer 
Curtiss-Wright Corp. 
Caldwell, N. J. 

Sorry we do not have these 
available. Suggest you write direct- 
ly to the fluid manufacturer. 


Needs close-coupled pump 


TO THE EDITOR: 

Please advise the names and 
addresses of manufacturers of 
close-coupled pumps and 5600- 
rpm, 400-cycle motors. The pump 
should be suitable for delivering 
about one-quarter gpm of non- 
flammable oil or synthetic hy- 
draulic fluid at pressures between 
800 and 2000 psi when operating 
at the above speed. 

P. C. KAHMER 
Baltimore, Md. 

Names of manufacturers have 
been suggested. Perhaps readers 
have further comments. 
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V—ORDINARY WAY 


U—THE DISOGRIN WAY 
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IMPORTANT NEWS FOR “U" CUP USERS 


(and those who should be) 


Proved superiority of Disogrin plus a new design make these ““U” cups 


perform better than any ever before available 


Check these advantages: Pressures up to 3000 psi and 
higher with no back-up rings * No assembly tools 
needed ¢ Efficient operation over a wide range of 
temperatures (most applications —40 to 225°F) 
* Compatible with most hydraulic fluids * Outstand- 
ing tensile strength, tear, and WEAR resistance 
¢ Longer life * Low or zero pressure leakage elim- 
inated * Requires less space * A remarkable com- 
bination of hardness, resilience and load bearing 
capacity * Outstanding abrasion resistance * Water 
absorption is practically negligible. 


Check your “U” cup needs: Remember that no as- 
sembly tools are necessary. These “U” cups will fit all 
standard grooves and can be tailored for any special 
need. “Off the shelf” delivery on most sizes including 
AN6226 series. And Disogrin is available in the form 
of cup packings, flange packings, rod wipers, “O” 
rings and washers. 

Contact Disogrin, today: For further information, 
technical data or help with a sealing problem of any 
sort, write to us — we'll be glad to share the benefits 
of our experience and facilities. 


AD 'SOGRIN ustries 


ADIVISION OF PELLON CORP. * 510 South Fulton Avenue, Mount Vernon, New York * Offices and Distributors in Principal Cities 
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hydraulic system heat 
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CONDENSED PERFORMANCE DATA — DELIVERY GPM 














RPM 


> a9e 


6000 
1500 PSi 3000 PSI | 1000 PSI 1500 PSI 


16 55 54 


ae 5 ] 23 2 80 78 
BERRY/DOWTW: [2:2 3 3 
SPAl.2 3.9 3 | 13.2 12.9 
1800 RPI | 3600 RPM 
L 1500 PSi 2500 PS! | 1000 PSI 2000 PSI 


69 64 | 14.0 13.2 
FOUR MODEL GROUPS — PRESSURES TO 3000 PSI GPA2 65 97 9.2 19.8 19.2 
OUTPUTS FROM 1/2 TO 85 GPM GPA2.85 12.9 ng | 26.0 24.4 


: ” 1800 RPM 2500 RPM 
raulc 1000 PSI 2000 PSI | 1000 PSi 2000 PSI 








ill reduce hye 

nt pump perlorm- GPA3-115 18.0 17.2 | 25.0 23.5 

t 2000 PSI are normal GPA3 170 25.5 24.5 35.2 33.1 
GPA3 250 38.0 36.0 52.4 48.9 


“ metered, pres- 
endent of discharge 1800 RPM 2200 RPM 
1000 PSi 2000 PSI, 500 PSi 1500 PSI 
GPA4-300 45.5 43.5 56.1 54.4 
GPA4-400 59.4 56.7 73.8 70.8 
tures, and speeds GPA4-500 74.2 70.4 91.7 89.3 


mp 





formance of the 


Hhicient perlorm- 











All units available for clockwise or counterclockwise 
ted, Eng 1 rotation. Also available as gear motors 


Berry Hydraulics 
| Corinth |, Miss. 
| 

| tm 

i 

| 

| AP ANY 

| tom 

I 

















HYDRAULICS 


A DIVISION OF OLIVER TYRONE CORPORATION 
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Non-lubricated seals and rings of TEFLON” TFE resins offer 
low friction... long life... handle all hydraulic fluids 


wall wear—in most cases, wear is substantially less 


The efficiency and reliability of hydraulic-power 
cylinders is boosted by the use of Du Pont TEFLON 
TFE resins in a variety »f sealing applications. In 
the typical cylinder shown above, seals, V-ring 
packing, piston and wiper rings all take advantage 
of the unique properties of TFE resins. For one 
thing, TFE resins can handle all hydraulic fluids, 
whether of the fire-resistant type or the mineral- 
based oil type. For another, the extremely low co- 
efficient of friction of TFE resins makes lubrication 
unnecessary, even in pneumatic applications. And 
TTFE resins assure longer life through low cylinder- 


than with any other sealing material. In packings, 
too, TEFLON TFE resins reduce leakage and 
maintenance problems. 

Even if your next sealing problem does not in- 
volve tough operating conditions, it will pay you to 
consider the increased reliability and longer, trouble- 
free life offered by seals of TFE resins. Write for ad- 
ditional data to: Polychemicals Department HP-1, 
Room 2526T, Nemours Bidg., E. I. du Pont de Ne- 
mours & Co. (Inc.), Wilmington 98, Delaware. 


in Canada; Du Pont of Canada Ltd., P.O. Box 660, Montreal, Que 


TEFLON is Du Pont’s registered trademark for 
its fluorocarbon resins, including the 
TFE (tetrafluoroethylene) resins discussed herein 


OUPUND TEFLON 


AREION R NS 


BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY 
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FLUID 
POWER 





eee | | FORUM 
Jest Standard 


Each month HYDRAULICS & 

PNEUMATICS surveys readers for 

A Cc €- U « A C Y their experiences and opinions in 
fluid power design. 

Only Heise gauge guarantees accu- 
racy to 0.1 of 1% full scale reading at @ Are you using fire-resistant 
ee hk we alt =~ hydraulic fluid? What type do 
Phage: ings helte we pce a you prefer? W hat dif ficulties 
reference for recalibration of other in- have you had with it, and what 
struments and testing of erittenl. com- improvements would you like 
ponents. to see? 

All Heise gouges maintain the same 
standard of accuracy and are available We have used water-glycol, 
in ranges from 0 te 15 p.s.i. to 0 to phosphate ester, and silicone fluids 
100,000 p.s.i. Hysteresis, regardless of : in a number of hydraulic and 
pressure range, is held within the same 
0.1 of 1%. 

The Heise laboratories, specialists in Bourdon tube equipment since 
1930, have developed and perfected this instrument which stands —— a 
alone in the field as @ secondary standard aopproeched only by the rosion at air-oil interfaces (across 
primary dead weight tester. shaft seals and accumulator seals) 





hydro-pneumatic shock isolators 
which we have developed. 
With water-glycol fluids, cor 


is a sizeable problem. With phos- 
ACCURACY HYSTERESIS CAPACITY | phate esters, toxicity is the main 
0.1 of 1% 0.1 of 1% 0-100,000 p.s.i. drawback if humans must operate 


in a closely confined atmosphere 




















with the hydraulic system. Rela- 
tively low lubricity is the main 
problem with silicone fluids. 

At present we are using a 
proprietary silicone fluid in com- 
pressible fluid evices and devices 
in which the viscosity-temperature 
sensitivity must be low. This fluid 
has considerably better lubricity 
than the standard dimethyl sil 
oxanes. In other devices in which 
a less compressible fluid is re 
quired and toxicity requirements 
are not stringent, we are using 
a proprietary phosphate ester 


fluid. 





z ROBERT P. CRAY 
— Project Engineer 
FULL SG AEE READING (P.S.1.) Cadillac Gage Company 


| | Monterey Research | aboratory 
0 


Over Over 
Dic! 0-15te | 0-5,000 tone 0 Monterey, California 


Sizes 0-5,000 ond | and to to 
nclusive including including | 40,000 | $0,000 
0-20,000 | 0-30 000 | 


a T hydraulic fluids transcends the 
' $183.50 | $205.50 | $238.50 | | ’ “2 


| 
$209.50 $231.50 $264.50 $275.50 $286.50 $336.50 $386.50 
| s2ss 50 | $277.50 $310.50 | $321.50 $332.50 $382.50 $432.50 


DELIVERY — 2 WEEKS FOR MOST RANGES — PRICE F.0.8. NEWTOWN 5 die feck on I'm corteln ethers 


Request Catalog for SPECIAL FEATURES in the missile and aircraft field 


do, that more emphasi hould 


HEISE BOU RDON TUBE COMPANY, INC. be placed on fluids with proper 


| BROOK ROAD, NEWTOWN COMBACLICUT, U.S.A. lubricity and shear factors for use 
a ‘<a Ae os 7 é 


re 











My interest in high temperature 





fire-resistant requirements. I do 
not overlook its importance, how- 








ever. 

















Continued on page 26 
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WE KNOW 
OUR PRODUCTS ARE 


DEPENDABLE! 


In a Sub, it is imperative that every part of the hydraulic system 
is functioning to peak performance. It is easy to see, also, the 
importance of dependable packings within other equipment such 
as “Hydraulic Jacks, Road Equipment, Milking Equipment, etc., 
for which Page Packings are selected. This faith in Page's Vee’s. 
Cups, U's, and Flanges has lasted for decades, maintained through 
constant inspection of highly selected leathers, and craftsman 
ship coupled with a very. experienced engincering staff 
. 





pst res zem, PA CP HAS THE LEATHER FOR 
} EVERY SPECIFICATION 


: 
STANDARD OAK Recommended for average 
Cup Type conditions of cold water, oil, and air pressure. Oak 
Ounide leather is not recommended for water that is too 
Ovemeter ot for the hand to stand 


- 


@ = Thecknees 


’ 
= P HERCULES RETAN Recommended for general 
A ; hydraulic and pneumatic use. This “top grade” 
Ne > eather is highly resistant to heat and friction, and 


oD Oliers a greater wearing quality for applications 
hat demand a more durable packing 





U" Type 
Ovtede BLUE CHROME A muneral tanned leather for 


4 O-emete: 
“ se in specalized applications. Withstands high 


- inside nw 
D-emeter pressures as well as extreme conditions of heat. 


U) Wi gus, and acid fumes 
— , 


Flange Type 





Ovtrnde 
Cremete: 


° nvde 


=. BYNeTaa Tani emee) 


CONCORD, NEW HAMPSHIRE 





in the above 500 F range. This 
is the requirement of the very 
near future, and | follow com- 
ments on oils like those being 
researched today for the plus 
500 F range. For obvious reasons, 
the higher th: internal system 
temperature a hydraulic system 
can stand, the less need for heat 
exchangers and/or shielding. 

}. SHAPIRO 

Senior Engineer 


Lockheed Aircraft Corp 
Ontario, California 


Because our company only sells 
hydraulic units. we do not use hy- 
draulic fluid ourselves. Also when 
we install a complete system, we 
leave the choice of hydraulic fluid 
to our customer—in deliberation 
with his own oil supplier. 

It can happen, however, that 
standard hydraulic units are 
bought by our customers, and that 
they use fire-resistant hydrauli 
fluids without our knowledge. In 
case phosphate ester base fluids 
are used, trouble will occur un- 
doubtedly, as standard seals in 
these units are not resistant to 
these fluids. 

It is the task of suppliers of hy- 
draulic units and fluids to draw 
the attention of their customers to 
this problem continuously. 

H. A. J. VAN BERKET 


N. V. Industriemij. Transmark 
Bussum, Holland 


e@ Cylinder manufacturers are 
working toward standardized 
cylinder mountings. Would 
standardization be helpful to 


you? 


Users of hydraulic and pneu- 
matic components profit from 
parts standardization as evidenced 
by standardized AN and MS fit- 
tings, valves, hose assemblies, etc. 
covered by government specifica- 
tions and envelope drawings. 

Standardized cylinder mount- 
ing would be very helpful to the 
user because different makes of 
cylinders could be interchanged 
and compared without the nuisance 


Continued on page 28 
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10,000 P.S.I. 


Important: 
These valves are 
standard catalog items. 


@ They are available for immediate deliv- 
ery (in stock) at standard valve prices, for a service which 
generally requires costly (made-to-order) special valves. 

@ Shut off and 4-way valves in 44, % and 
Y2 inch port sizes are rated for 10,000 P.S.I. liquid or 
gases. They will withstand surges of up to 15,000 P.S.I. 
without damage to the valves’ sealing qualities (designed 
for a burst pressure of 30,000 P.S.I.). 

Solenoids are available for 115, 230 and 460 volt A.C. 
operation. 

@ Long maintenance-free service is 
achieved through the leak-proof ‘‘Shear-Seal'’ design. 
Optically flat metal to metal sealing surfaces (of the 
self-aligning sealing rings and the mating rotor face) are 
protected by staying in constant intimate contact: flow is 
always through the center of the ‘‘Shear-Seals,"’ never 
across sealing surfaces. Sealing qualities actually improve 
as the seals lap themselves to a more perfect fit with each 
valve operation. There is no external shaft leakage be- 
cause the pressure is confined to the flow passages. 


For complete data write 
for catalog S-10000. 


CONTROL VALVE DIVISION 
W 
~ Barksdale valves 
5125 ALCOA AVENUE « LOS ANGELES 58 © CALIFORNIA 
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/NEW PISTON PRESSURE SWITCH 


SOLENOID VALVES conrrois 2 inpepenvent 


| 
| 
| 


| 


| 
| 


| 


ELECTRICAL CIRCUITS 
Really TWO pressure switches for the price of ONE 


7000 P.S.I. PROOF 


2 INDIVIDUALLY 
ADJUSTABLE 
SNAP ACTION 
SWiTCHES 


LEAKPROOF 
SEALED 
PISTON 


SURGE 
DAMPER 


*With calibrated dials (both settings can be 
made visually without gauges). 

Without dials $29.50. Both prices subject to 
the usual quantity and trade discounts. 


WE DON'T USE 


LINKAGES & 
BEARINGS 


WHICH WEAR QUICKLY 
(cause settings to drift 
and switch to fail). 





WE BUILD IN 


RUGGEDNESS 
CAN TAKE SURGES 
(High proof pressures) 
CONTINUOUS OPERATION 
(Millions of cycles) 


NO STICKING 
(in dirty fluid) 








LABOR & MATERIAL SAVINGS 


NO RETURN DRAIN PIPING 
(Sealed piston) 


MOUNTS WHERE CONVENIENT 
(Operates in any position, 
not sensitive to vibration) 


UNSEALED 
PISTONS 


WHICH ADD TO YOUR 
INSTALLATION COST 
(return piping). 

ARE CRITICAL TO DIRT 
(pistons get stuck). 








Send for FREE 


SWITCH DIVISION QI catalog 9-PS. 


arksdale valves 


5125 Alcoa Avenue, Los Angeles 58, California 
Circle 24 on — 
27 





LOWE R YOUR VACUUM 


PUMP MAINTENANCE CQSTS 


with a 


‘ HILCO 


OIL 
RECLAIMER 


we PR DEO: 5 
HILCO Oil Reclaimer purifies vacuum pump 
oil by continuous recirculation, either on a 
full-flow or by-pass basis, or intermittently 
on a batch basis, depending on the require- 
ments and physical layout of your plant 


HILCO oll RECLAIMER SYSTEMS 
are the finest available for VACUUM 


PUMP users... 


A simple, economicel and efficient method of restoring contaminated 
lubricating and sealing oil to the full value of new oil. A HILCO will 
produce and maintain oil free of all solids, sludge, acid, moisture, 
solvents, and dissolved gases and it will restore viscosity, dielectric 
strength and other specifications to new oil value. HILCO oil reclaim- 
ers are in wide use for purification of vacuum pump oil in many 
manufacturing operations. 
© SPECIAL FEATURES 
@ CONTINUOUS, ALL ELECTRIC, AUTOMATIC 
a HILCO OPERATION 
@ LOW OPERATING TEMPERATURE 
@ VACUUM PROCESSING 
@ LOWERS VACUUM 
PROCESSING COSTS 
FOR COMPLETE 
DETAILS, WRITE 


FOR BULLETIN 
R-160. 


HILLIARD 148 W. FOURTH STREET 


THERE'S 
E 








Corp ‘tion ELMIRA, NEW YORK 


@ IN CANADA @ 
UPTON-BRADEEN-JAMES, LTD 


890 YONGE STREET, TORONTO © 8760 VERVILLE STREET, MONTREAL 


Circle 91 on Reader-Service Card 


and expense of providing different 
mounting pads or drillings. Cylin 
der manufacturers would become 
more quality and competition con 
scious. Faster deliveries could be 
expected. If one make was not 
available, another would be, and 
substitution would be relatively 
simple. 
WILLIAM 8, ALLAN 


The Weatherhead Co 
Cleveland, Ohio 


When you needed a special 
purpose valve (hydraulic, 
pneumatic, water, servo, cryo- 
genic, hot gas, etc.) were you 
able to buy it? Did you have 
to modify a standard valve, or 
did the manufacturer do it for 
you? What modifications were 
made? 


We wanted an inexpensive tube 
size (3.”-NPT) relief valve. It was 
to be used as a safety for a pilot 
valve closing a sequence valve in a 
differential circuit. We used a steel 
seated check valve counterbored to 
take a special spring. This pro- 
vided a non-adjustable relief valve 
for 750 psi. It worked smoothly. 

A. COOPER 
Designer 
Food Machinery Co 


San Lorenzo, Calif 


@ What is your preference for 
cylinder packing (dynamic) 
for pistons and rods? O-rings, 
U-rings, V-rings, cups, flanges, 
piston rings, etc? Why? What 
problems have you had with 
packing? Material, size, shape, 
supply, leakage, etc? 


We prefer piston rings for hy- 
draulic cylinders and standard, 
impregnated, L-shaped cloth cups 
for air. The reason: neither turns 
over. 

For packing we use standard 
V-packing and have had little dif- 
ficulty with it. It is easily replace- 
able and is standard packing in 
most mills for other purposes as 
well as for piston rod seals. 

Continued on page 30 
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HYDRECO 


out frontin... 


HYDRAULIC EQUIPMENT 





HYDRECO 


out frontin... 


RESEARCH and TESP FACILITIES 


... JUST ONE MORE WAY HYDRECO SERVES YOU BETTER! Yes, these testing 
facilities are typical of the most modern precision equipment used in our 
experimental laboratory. They permit life testing and calibration of hydraulic 
pumps, motors and valves far beyond that required by most mobile 
and industrial equipment in use today. 


With the aid of equipment like this, new designs, new techniques, new concepts 
of hydraulic application are being constantly created at Hydreco. No wonder 
Hydreco engineers are maintaining performance and reliability standards 
unsurpassed in the field of hydraulic components. 


If you build construction equipment or machines for agriculture and industry, keep 


these unique facilities in mind. Remember, it’s one more way Hydreco serves you better! 


HY DRECO wiision 
THE NEW YORK AIR BRAKE COMPANY 
KALAMAZO0 ° a~@ 
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VALVES MOTORS 








close the loop... with 
ELECTRO-HYDRAULIC 
SERVO COMPONENTS .. 
from AM&C 


prance | oe 
pa 


yaTroR Load 


[ input |}_—» Model 750 Analog 
— Programmer Gen- 


erates a voltage corresponding to an arbitrary 
tion drawn on graph paper: ramp, sine, 
triangular function generators 


ELECTRONICS > del 601 Servo 
Ampl her Pro- 


summing, amplihcation and feedback 
try for driving any electro-hydraulic 
» valve. Other standard and special AC 
DC amplifers and demodulators also 
ble 








— pi SERVO VALVE 1 > Model 244 Electro- 
Hydraulic Servo 


)-50 gpm, 3000 psi valve designed 
geed, industrial use. Incorporates 
ful, long-life Model 104 T 1gGue Motor 

ther servo valves available from 0-1 to 
)-400 gpm and to 5000 psi system pressure 





—p{__AcTuaror Model 500 H ydraulic 
Actuator Com- 


pletely instruménted. Can incorporate servo 
valve manifold, filters, solenoids, overload 

m, AC or DC feedback devices 
Other linear or rotary hydraulic actuators 
an also be supplied 


+ | FEEDBACK <- Model 690 Dynamic 
Position Meter — 


Provides feedback voltage and readout as a 
’ m of load position. Other feedback 
available for sensing pressure flow, 

city, attitude and other parameters 








AM & C can provide all of the elements for successful servo control — from 
the engineering and production of unique electronic, electro-hydraulic and 
tro-mechanical components to complete integrated system “‘packages’’ to do 
job. If your problem involves instrumentation or automatic control 

speed, pressure, flow, or force, our engineers can assist you. 


AMERICAN MEASUREMENT & CONTROL, INC. 

Subsidiary of CompuDyne Corporation 

WALTHAM 54, MASSACHUSETTS 
TWinbrook 4-6212 


We would like to see I -cups for 
air cylinders that will not turn 
over even though they are applied 
according to the manufacturer's 
instructions. We have had sad ex- 
perience with many types, but feel 
they are the best seal, even though 
they are impossible to use as rec- 
ommended with solid pistons 
This is because lubrication in ait 
cylinders is not immediately ef 
fective when starting new equip 
ment. Also L-cups in solid pistons 
almost invariably turn over after 
the grease in the cylinder is used 
up 

We can use U-cups with three 
piece, special design pistons that 
prevent roll-over. But this defeats 
the purpose of inexpensive piston 
manufacture on large diameter 
long stroke cylinders where this 
problem is encountered. 

For air systems static O-ring 
seals in cylinders and wearing O 
ring seals of Buna N or neoprene 
seem to be attacked by detergents 
in lubricating oils and alcohol in 
anti-freeze compounds. So we have 
to recommend non-detergent oils 
and low alcohol anti-freeze com- 
pounds. Also fire-resistant hydrau 
lic fluids used with Buna N and 
neoprene seals cause deterioration 
of the seals. 

We would like to see standard 
O-ring seals of compounds readily 
available that are not attacked by 
detergent oils, alcohol, or various 
anti-freeze compounds that are 
mistakenly used in air systems. 


JOHN J. O'BRIEN 
John O’Brien Co 
Portland, Oregon 





ADDITIONAL COPIES 
of this issue are available 
single copy $1.00 
25-49 copies $ .75 ea. 
50 or more $ .50 ea. 
Write to 
HYDRAULICS & PNEUMATICS 
812 Huron Rd. 
Cleveland 15, Ohio 
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WEATHER 


Fair, Mild 


( TOMKINS- JOHNSON TRIBUNE 





THE TOMKINS-JOHNSON co. . 


2426 Ww. Mic higan A Ave. 


INCREASED PRODUCTION... 
CREATES PRICE ADJUSTMENT 


on ‘T-J Squair Head Cylinders 


JACKSON, MICH. JAN. 3 
(TP)—‘Due to the tremendous 
initial response and the continu- 
ing acceptance and purchase of 
the new Tomkins-Johnson Squair 
Head Cylinders, it has been pos- 
sible to lower the basic price,” 
according to T-J personnel. In 
effecting this price cut, Tomkins- 
Johnson has again proven that 
acceptance of a quality product 
and the inevitable increase in 
manufacturing volume CAN eco- 


nomically justify a price reduc- | 
jeopardizing 


tion WITHOUT 
quality. 

The T-J Squair Head Cylinder, 
an interchangeable air cylinder 
for any pneumatic power applica- 
tion, was first introduced by 
Tomkins-Johnson in 1958. It was 
an immediate succesg because of 








T-J product a 
nation G 

creasing 

working ind 

to move to lar#t ; 

N. Mechanics Street * 

Guiding the growth, and 

to the ever increasing prom 

of T-J in its industry was 
executive staff of Mr. Tomkins, 
President; Mr. Johnson, Vice 
President; Mrs. A. Miller, Treas- 
urer; and Miss L. Eberhardt, 





ene 
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its availability in a wide range 
of bore sizes and strokes . . . as 
well as the standard quality 
features, including the new T-J 
Super-Cushion for air cylinders. 


Other Standard Features 

Other standard T-J features 
that allow the T-J Squair Head 
Cylinder to retain its high quality 


comparison over other makes of 


air cylinders and still give you 
lower price are; solid steel heads 
and mounting plates, hard- 
chrome plated bodies and piston 
rods, leak-proof cylinder head to 
body construction, heavy duty, 
high tensile ground and polished 
chrome, plated piston rod, and 
many more * . STANDARD 





Jackson, Mic higan 





AT NO EXTRA COST. 

Tomkins-Johnson, by virtue 
of the announced lower cost on 
its Squair Head Cylinder, wish 
to thank their customers for their 
initial acceptance which has been 
such a contributing factor in this 
price reduction. 


T-J Produces Complete Line 
Tomkins-Johnson also pro- 
duces a complete line of hydraulic 
and pneumatic cylinders for 
EVERY power drive application 
. including the very popular 
Spacemaker. If you need further 
information or complete catalog 
material, write T-J direct, or 
request it from your T-J sales 
representative. 





The original 'T 


The Tomkins-Johnson Company was founded in 1917 


in an old livery stable on Oak 
ackson, Michigan. The 

A. R. Johnson and 

‘Tomkins were ex- 

nd die makers, 

f kson after be- 

t in their trade 
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s R/M CAPABILITY DOES IT AGAIN! 


’ 


Solves major operating problems for tire press manufacturer 


with new Teflon-impregnated molded asbesios piston cups 


New molded asbestos piston im- 
pregnated Teflon,’ 
Ravbestos-Manhattan, Inc 
Nat val Rubber 


Ak Ohio, to 


cups 
devel« »yped by 


, have enabled 


with 


Machinery 
improve the economy 
Autoform Slideback 


while realizing substantial sav- 


Company, 
fhciency of its 
Pres 
he new seal has not only reduced 
to a minimum, but eliminated a 
tion system, cut maintenance, and 


ed machine operating life. 


dopting R/M cups, NRM used 


for the ram and cylinder 


These did not provide the seal 
mitted a 5 to 10° 


moving 


a, per alr loss, 


excessive wear on parts, 


juired lubricants which were en- 
eped into the molds, and dam- 


tire rubber 


sidering a suitable replacement for 


the metal rings, NRM tested various 
synthetic rubber and leather cups. All 
deteriorated rapidly in temperatures up 
to 380°F. Then R/M was consulted. 
Preliminary investigation indicated 
asbestos with a Teflon filler as a potentially 
good combination for this application. 
Nearly a year of research, testing and 
engineering collaboration followed. 
Samples were developed and tested in the 
field under actual operating conditions. 
Only when all results were in—after two 
did NRM adopt R/M cups for use 


in all its presses. 


years 


R/M’s experience in the manufacture of 
packings, gasket materials, and specialty 
products to meet the exacting’ and varied 
requirements of industry is at your dis- 


posal—whatever your need call on R/M. 


*Registered trademark tor Du Pont fluorocarbon resins 


The application of R/M piston cups pro- 
vided two important benefits. It eliminated 
oil in the curing room, preventing damage 
to the tire rubber. It reduced air loss with 
properly fitted and installed cups 


RAYBESTOS-MANHATTAN, INC. 


PACKINGS 


PACKING DIVISION, PASSAIC, W.J. 


MECHANICAL PACKINGS AND GASKET MATERIALS 


sircle 160 on Reader-Service Card 
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SKINNER Mevtiioe 


custom flexibility 
in standard 
solenoid valves 









Versatile, top quality V5, X5 line 
offers wide range of options 


Skinner’s two-way and three-way V5, X5 series of sole- 
noid valves has earned the description—‘““The Universal 
Line.’’ With more than 100,000 variations possible, V5, 
X5 valves are available for every conceivable applica- 
tion. And top quality is emphasized with bubbletight 
sealing, and stainless steel body, plunger and sleeve 
assembly. Precision machining, unique welding tech- 
niques, specially designed and developed machinery 
and manufacturing methods are all used by Skinner to 
produce the best valves made. These valves are small, 
yet handle operating pressures as high as 3000 psi. They 
accommodate all media that do not corrode stainless 
steel. And no other solenoid valves offer so many 
optional features. Check the following options. 


FLOW CONTROL 


Precise, accurate control of media 
flow is possible with all Skinner 
V5, X5 valves. Both two-way and 
three-way valves are available 
with adjustable flow in the main 
stream, and with manual over- 
ride. Two-way valves are also 
available with adjustable by- 
pass Exhaust flow can be con- 
trolled in three-way valves. 


Call 


COILS 


Skinner V5, X5 valves are avail- 
able with coils of many types for 
most DC and AC voltages at 25, 
50 and 60 cycle frequencies 
Whether your requirements are 
for continuous or intermittent 
performance, in tropical, high 
moisture or high temperature en- 


PORTING 


Restrictions of installation 
or application, and mount- 
ing are minimized because 
Skinner provides a wide 
variety of port location 
options. V5, X5 valves are 
available with ports at right 
left angles, on bottom, 
und sides for virtually 
ombinations of flow. 


vironments, or for dual voltage, 
Skinner UL approved coils are 
available with leads of several 
types and lengths. 


ELECTRICAL HOUSINGS 


Skinner offers an electrical housing for any application. 
Some of the most common are 

standard 4%” NPT conduit 

grommet outlet 

single or double automotive terminals 

JIC housings with integral junction box 

AN connector for military applications 

strain relief connector for quick disconnect 
All housings are steel, plated for wear and appearance, and 
can be rotated 360° for easy installation. 


MOUNTING 


Skinner V5, X5 valves are pro- 
vided with tapped holes for 
normal mounting, with mount- 
ing brackets for panel or cther 
surface, or with flange for 
direct mounting without 
threaded pipe connections 
The Skinner V5, X5 series 
of two-way and three-way 
solenoid valves provides top 
quality design with orifices 
from ‘%” to %&” diameter, nor- 
mally open, normally closed, 
dual purpose, directional con- 
trol and multi-purpose, in standard and explosion-proof 
construction. Also included in this line is a three-way 
quick-exhaust type which is designed with an additional 
port to exhaust cylinders 4 times faster than standard types. 


Typical applications—machine tools, cylinder control, 
instrumentation and automation of all kinds, laundry 
equipment, aircraft and missiles, etc. For catalogs and 
complete information contact a Skinner Distributor 
listed in the Yellow Pages or write us at the address below. 


When you specify solenoid valves, specify Skinner. Skinner solenoid valves are distributed internationally. 


SKINNER Vaives 


SKINNER ELECTRIC VALVE DIVISION 


CREST OF QUALITY 


THE SKINNER CHUCK COMPANY «¢ NEW BRITAIN, CONNECTICUT, U.S.A 


PRINTED IN U.S.A 
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NOW, AVAILABLE IN 5 STANDARD SIZES! 


Each size, from the “Tiny”,4.75” diameter HydRoAc unit to the 
“Giant” 20” diameter unit, can be supplied in two lengths, in single 
and double-vane configuration, and with three different types of bear- 
ings. Provision is made for foot.or end nf J 

gs. end nipunting 

Che most effective wayto convert hydraulic power into rotary 
motion, Houdaille HydRoAc units achieve an efficiency of 95 per 
cent or over. They provide torque from 1500 inch-pounds to 741,000 


inch-pounds at 3000 p.s.i., and the operating pressure range extends 


down to 250 p.s.i. Angular travel is up to 280° for a single-vane unit. 


Here's how HydRoAc works 
When hig 


‘4 


h pressure fluid enters the port (1) connected to chamber occurs at the ends of angular travel as the rotating wingshalt vance 
2). it will cause this chamber, and chamber (3) which is connected closes off the discharge port (5) and traps a small amount of fluid in 
by internal porting, to increase in volume. The other pair of cham- — chambers (6) and (7). Rotation in the opposite direction is obtained 
bers, connected to the discharge port, will reduce in volume. This by reversing hydraulic pressure. Full speed response from the 


rotates the wingshaft 4) in a counterclockwise direction Snubbing snubbed position 1s obtained through a check valve. 
—— — == — Send this coupon for more information on Houdaille's HydRoAc ——_—_—=—_— = — 


i 
| APPLICATIONS UNLIMITED Name Address 
| Tooling indexing Devices City Zone State 
Roll Jigs Rotary Drilling : 

| Fork Lift Trucks Machines Zz + i ~ { | 

HO Le 

| Printing Presses Sawmill Machinery ASS eg ou ai e 
I 


Conveyors Drive Mechanisms a ° 
pes ate nausTries, inc 
Automatic Turret Die Clamps type hydraulic equipment ‘ e 


Lathes plus many others 


Buffalo Hydraulics Division + 545 E. Delavan Ave., Bufialo 11, N.Y. 


- 
w 
i) 
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granted that to 
hulls, molded in 

ire le ikproof 
greatest virtues 
quality hydrauli« 


these presses at 


Sun Representative 
it your side. Wid« 
ing hydraulic prob 
iuses of difficulties 
your requirements 
nd recommend the 


uur specific needs 


ORIGINATORS OF FAMOUS CUSTOM-BLENDED BLUE SUNOCO GK SOLINES 


36 


He can do this because Sun produces a 
wide range of hydraulic oils to accommo- 
date any system, and to keep it in con- 
tinuous, trouble free operation 

In fact, Sun offers dozens of quality 
products designed for specific applica- 
tions: oils, greases, waxes, and petro- 
chemicals, just to name a few 

You’re certain to find the right petro- 
leum product at Sun to meet your most 
exacting requirements. Write to Dept. 
\H-1,Sun Or Company, Phila. 3, Pa. 
In Canada: Sun Oil Company 
Limited, Toronto & Montreal 


+ 
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Quality... 


BEST ECONOMY OF ALL 
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ADEL...offers 


you sing 


le source 


responsibility 


for precision hydraulic power pumps 


CONSTANT DISPLACEMENT 
GEAR TYPES WITH ELEVEN 


DIFFERENT GALLONAGE OUTPUTS... 


DESIGNED FOR 1000 PS! SERVICE 
WITH RATED CAPACITIES OF FROM 
1.4 TO 47.5 GPM AT. 1800 RPM 


Precision-built for long, trouble-free 
service under the most severe 
operating conditions, they exceed the 
requirements for a low cost, efficient 
power source. Highest volumetric 

and hydraulic efficiency—rugged 
simplicity—only two moving parts—the 
impeller assemblies, which roll together 


with minimum wear and horsepower loss. 


Pumps operate at higher speeds than most 
competitive units and permit use of smaller 
pumps and motors for a given horsepower 
requirement, thus reducing initial cost. 


The unusual drive design of the impeller gear 
minimizes wear between the gear and end plates. 
Pumps are self-lubricated. No grease fittings 
to service and no external drain required. 


“ Special shaft seal assures positive sealing, 


eliminates packing difficulties. 

Precision gear type construction makes a 
quieter operating pump. Ratio of volume 
output to pump size unusally high. 


The Pumps With Maximum Operating Efficiency Over The Years 
Let ADEL be your single-source for precision hydraulic equipment 
Write for pump brochure containing complete specifications. 


NEW DIMENSIONS IN reliability q ADEL PRECISION PRODUCTS 


Designers and Manufacturers of 


A DIVISION OF GENERAL METALS CORPORATION 


1444 WASHINGTON AVENUE, 
HUNTINGTON 4, WEST VIRGINIA 


INDUSTRIAL & MARINE _ 
HYDRAULIC CONTROL EQUIPMENT THROUGHOUT THE S. AND CANADA 


January, |96! 


TBIBUTORS IN PRINCIPAL CITIES 





it won't chip china, yet powerful 

bend steel tubing as if it were a soda 

In a nutshell, this demonstrates the al- 

unbelievable degree of control built into 
) air-draulic devices 

> controlled accuracy gives this equipment 

tility and flexibility that makes it adapt- 


» all kinds of jobs, ranging from precision 





laboratory assignments to actual production 
line work. 

If you would like additional information about 
air-draulic devices or other Logan products, 


merely fill in the coupon below. 


[LOK CY \p‘/ 


AIR AND HYDRAULIC OPERATED MACHINES 


Check the items you want, fill in your name and address, tear out and mail to: 


Logansport Machine Co., Inc. 


700 Center Avenue, Logansport, Indiana 


atalog 





OIL SEAL DIVISION 
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Judges Announced 


about fluid power 


for 1961 Prize Paper Contest 


Howard D. Davis 


outstanding and promi 

ngineers. one each from the 

ralt industrial, and mobil 

equipment fields, have been invited 

to judge Hyprauuics & PNEUMAT- 

1 1961 Prize Paper Contest 

ich of these men has made cor 

tributions to component and sys 

tem design to advance and improve 

fluid power engineering 

The judges’ work starts on July 

when the contest closes. It will 

task to select the winning 

of this vear’s contest 

be made at the Na 

oO _Lonterence on Industrial 

Hydraulics next October All pa 

pers receiving awards or honorable 
on Ww il he published. 

s in the contest can dis 

inv phase of hydraulic or 

imatic design. Interesting cit 

arrangements, component de 

wr modification, research proj- 

ects, and basic information help 

ful to design engineers are all good 

subjects. All readers of HYDRAUL- 

ligible to 


50 on the 


ics & PNEUMATICS are e 
5 


nter the contest. Circle 


Frank L. Mackin 


Walter M. Shaffer 


Reader Service Card for a Contest 


rules booklet. 


e Howard D. Davis, Design 
Group Engineer, Convair-Astro- 
nautics. Hydraulic system contam- 
ination is one of Howard’s main 
concerns. “Contamination confu- 
sion still reigns in the halls of the 
hydraulic industry, but progress to- 
ward understanding is slowly be- 
ing made’, he said after last 
\pril’s meeting of SAE’s A-6 com- 
mittee. “The largest step the in- 
dustry has made to date is that 
almost everyone knows that con- 
tamination problems exist and 
each one of us is proceeding very 
cautiously”. 

Howard earned a BSME degree 
from M.I.T. He worked for the 
Jeffrey Mfg. Co., and joined Con- 
vair-Astronautics in 1955. His 
group is responsible for all phases 
of hydraulic production design for 
Atlas and Centaur missiles and 
their ground support equipment. 
He has been instrumental in devel- 
»ping the Atlas missileborne boost- 


er and sustainer hydraulic sys- 
tems: Atlas GSE hydraulic pump- 
ing units: and Centaur vehicle- 
borne hydraulic systems. 

Howard Davis is a member of 
the Editorial Advisory Board of 
Hyprautics & PNeumatics’ Aero- 
space Section. Recently he contrih- 
uted articles on cryogenic power 
for engine control, understanding 
contamination, and design of mis- 
sile hydraulic systems. 


e@ Frank L. Mackin, Head, Engi- 
neering Shops. General Motors In- 
stitute. Mr. Mackin received his 
technical education at General Mo- 
tors Institute, Flint, Mich. He 
spent six years in industry with 
the United States Steel Corpora- 
tion. the Buick Motor. Chevrolet 
Motor. and AC Spark Plug Divi- 
sions of General Motors Corpora- 
tion, where he worked on special 
machine design. construction, and 
maintenance. 

On leaving AC Spark Plug, he 
transferred to General Motors In- 
stitute. where he assumed the re- 
sponsibilities as head of Engineer- 
Ing Shops. 

Technical societies have greatly 
benefited from Frank’s experience 
and enthusiasm. He has been a 
member of the JIC Hydraulic 
Standards Committee, American 
Standards Association Committee 
on fluid power standards, Ameri- 
can Society of Metals, and the 
American Society for Engineering 
Education. He was elected 1960. 
61 national president of the Fluid 
Power Society. and named Direc- 
tor of the 1961 National Confer- 
ence on Industrial Hydraulics. 
Mackin has co-authored two text- 
books: “Hydraulic Controls on 


Continued on page 42 
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easily removed 
valve assembly 


SUB-PLATE 
MOUNTING 


bottom tapped 
sub-plate 


tor HUNT Hydraulic Valves 


ws easier maintenance sub-plate assure leak-free sealing . . . bottom 


a minimum downtime tapping of sub-plate affords maximum access 
to valves and eliminates piping clutter. 


Designed to fit into today’s preventive mainte- : 
nance programs, Hunt’s new sub-plate mount- Sub-plate mounting is available on all % 
ing permits quick valve removal and installa- through 2 in. Hunt hydraulic valves.* To learn 
tion. more about the performance and cost-cutting 
advantages of Hunt valves, contact your nearby 


With sub-plates j wnti is ; 
ith sub-plates, equipment downtime is cut to Hunt representative. 


an absolute minimum .. . valves can be re- 
packed in your maintenance shop instead of “Except those with cast or forged bodies. 
on the machine. And, once installed, permanent 

piping need never be disturbed. 


O-ring seals between valve body and cast steel | U M TT 
QUICK-AS-WINK® AIR AND HYDRAULIC 
Wont more detailed information? Write Dept. AH-161, VAI VE — 
Hunt Valve Company, Salem, Ohio. Ask for Bulletin 604. 


—_ HUNT VALVE COMPANY « DIVISION OF IBEC ¢ SALEM, OHIO 


January, 196! 





OFFERS 
0" 
MUCH 


Rugged beyond all mil specs, 
these light weight Bourdon- 
Helix gauges maintain constant 
accuracy under the most 


severe environments. 


Essentially custom-made 

to individual specifications, 
Jourdon-Helix designs 

have been successfully created 
for over 1800 special 
applications, any one of 
which may be a solution to 
your gauge problem. 


( 


instrument company 


th Arroyo Parkway Pasadena, Calif 
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BRIEFS 


Machine Tools” and “Aircraft Hy- 


draulics”’. 


e Walter M. Shaffer, Staff Re- 
search Engineer, Towmotor Corp 
Walter Shaffer received his degree 
of mechanical engineering from 
Ohio State University in 1941, 
then joined the U. S. Army’s Ord- 
nance Dept. as a 2nd lieutenant. 
In the service, he did develop- 
mental test work on bomb fuses 
and aircraft rockets. After his 
discharge, with the rank of major, 
he joined the Towmotor Corp. He 


is currently responsible for initi- 
ating and planning new products, 
and improving present ones. 

Shaffer helped design a hydro- 
static drive for an industrial truck 
|HyprRAuLics & PNEUMATICS, 
March 59], and several new hy- 
draulic hoists for high stacking, 
lift trucks. He helped develop a 
truck that performs the functions 
of both a conventional counter- 
balanced lift truck and a space- 
saving narrow aisle stacker. This 
lift truck uses the hydrostati 
drive. Novel valving rotates the 
load and moves it into stacking 
position. 

Mr. Shaffer is a member of Tau 
Beta Pi, honorary engineering 
fraternity, and the Society of Auto- 


motive Engineers. — 


Greater reliability is keynote 
of aircraft and aerospace conference 


Derrorr——Better designed hy- 
draulic systems with increased re- 
liability was stressed at the tenth 
annual Vickers Aircraft Hydraulic 
Conference in November. Aircraft 
hydraulic system design and op 
eration, and design parameters of 
aerospace fluid power systems were 
discussed. Representatives of ait 
craft and missile manufacturers, 
government 


airline operators, 


agencies, and aircraft equipment 
and hydraulic component manu- 
facturers were guests of Vickers at 
the 3-day forum. 


Prepared papers discussed 
@ New approaches to fluid pow 
er system design: For ex 
ample, high temperature hy 
draulic systems; battery, hot 
vas, and inertia wheel power 


Continued on page 44 


PARTICIPATING IN THE CONFERENCE are, left to right, seated: John Rowan, 
Vickers; M. G. Beard, American Airlines, session chairman; and Charles Cannon, Jr., 
Lockheed, session chairman. Standing: Howard E. Wright, Convair; Geoffrey T. Bannister, 
Vickers-Armstrongs Aircraft; Robert Egge, Vickers; L. K. Schwab, Martin; and Richard 


Williams, Vickers 
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CHAK features 


of the... 


Series SW70! Socket Weld 


End Volve also avcilable 


FORGED STEEL BOLTED BONNET 


CHECK VALVES 


150-800 POUNDS @ 850F 
2000 POUNDS COLD WORKING PRESSURE W.O.G. 


These valves have Stellite* hard faced . Forged steel bodies designed for light 


integral seats weight with maximum strength 


Available in Ys" thru 2” sizes in both 


13% Chrome stainless piston checks 
screw and socket weld ends 


Stainless steel asbestos spiral wound 


body-bonnet gaskets Write for Catalog F-10 to Dept. 24A-FAH 


HENRY VOGT MACHINE CO., BOX 1918, LOUISVILLE 1, KY, 


SALES OFFICES: New York, Chicago, Cleveland, Dollas, Comden, N. J, 
St. Lovis, Charleston, W. Vo., Cincinnati 


Vogt ronceD sree 


VALVES 








*Product of Union Carbide Corp. 


January, 1961 





Why Use Less Than Chemlon* (ESiiSam 
Packings In Your y. 
Hydraulic Cylinders f i a 


@ Fluid power applications for 


Jet airline, hydraulic system 
design: Aireraft rotary vane 
pumps; hydraulic applica 
tions in VTOL and STOL air 
craft 


e Minuteman Reliability 
Louis J. Purpura and Arthur O. 
Greer, Autonetics Div... North 
American Aviation, discussed 
“Minuteman Hydesaulic System 
Design and Reliability Concepts.” 
Some of the steps taken to insure 
high operational performance and 
reliability are: 
[he hydraulic system is com- 
pletely self-contained with no ex- 
FLANGE | ternal supply equipment required. 


Hydraulic equipment manufacturers are now taking a second look 
at the many advantages of “John Crane” CHEMLON hydraulic 
packings and offering them in place of leather, fabric-reinforced 
and similar packings. 

THE REASON . . . CHEMLON provides several very important 
service advantages. 


1. Increased cylinder life due to the inherent non-frictional 
qualities of CHEMLON. 


Longer packing service life—CHEMLON outlasts all MINUTEMAN APS weighs 18.2 Ib. A 
other types of packing to a remarkable degree . . . decidedly variable volume pump minimizes energy 


consumption. The compact, miniature 
pump is packaged within the reservoir, 
reducing inlet flow restriction. 


cuts replacement, down time and maintenance. 


Universal application—CHEMLON’S inertness to all 
types of hydraulic fluids, including non-flammables and 
synthetics . . . eliminates the need for customers stocking 
a wide range of special packings. The system is cleaned. filled, and 
ie bled in a controlled manufactur- 
Trouble-free performance— CHEMLON withstands tem- ing area. Service and maintenance 


perature conditions encountered in hydraulic service up are performed under specified con 

to 350°F. ditions in controlled depots. Field 
“John Crane’ CHEMLON-The Best in Teflon— maintenance is not permitted. 
offers a complete line of piston cup,"‘U” cup and Each hydraulic component used 
flange packing for every service requirement. ‘- on the Minuteman is 100% in- 


spected and acceptance tested. Raw 


Get the new bulletin No. P-322 on “John 
Crane”’ Hydraulic Packings. 


material is certified and batch rec- 
ords are kept with each serialized 
Crane Packing Co., 6405 Oakton St., Morton part made. 


Grove, Ill. Chicago Suburb). Jn Canada: Crane The hvdraulic system is evac- 
*"John Crane” fabricated : 


Packing Co., Lid.. Hamilton, Ont 
from DuPont Teflon 


uated and an ultrasonically de- 


aerated fluid (a modified MIL-H- 
5606 oil is presently under test) 


\ erg 
Sy mS 


CS Sai wees, ween fen is used to fill the system. 


Continued on page 48 
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HY-HOE...HIGH PERFORMANCE 
with REPUBLIC ELECTRUNITE 


SPECIAL SMOOTH I. D. 
HYDRAULIC CYLINDER TUBING 


“Eliminated all problems of machining and scrap loss’... was the 
report from Hydraulic Machinery Company, Waukesha, 
Wisconsin, leaders in the manufacture of hydraulic equipment. 
Republic ELECTRUNITE" Special Smooth I.D. Hydraulic Cylinder 
Tubing is used in the assembly of the eight hydraulic cylinders 
of the Hy-Hoek, an all-hydraulic back hoe with a ¥% cubic yard 
capacity. This unit can be mounted on the back of a carrier or 
truck chassis for easy maneuverability. Rotates 360°. 
ELECTRUNITE Special Smooth I.D. Hydraulic Cylinder Tubing 
reduces costly and time-consuming machining because uniformity 
is built-in. Uniform wall thickness, strength, diameter, ductility 
assure predictable, dependable physical characteristics. 
Hydraulic Machinery Company, Waukesha, ELECTRUNITE Special Smooth I.D. Hydraulic Cylinder Tubing 
Wisconsin, are designers and manufacturers of > ‘ ‘ 2 yr 
the HY-HOE. Republic ELECTRUNITE Special is available in sizes from 1” through 442”, and up to .187” wall 


Smooth 1.D. Hydraulic Cylinder Tubing is used thickness. Call your Republic representative, or send coupon. 
in the assembly of the hydraulic cylinders 


ed & fa U Q Li C ST a & L | REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION ¢ DEPT. ©-9634-A 


STEEL AND TUBES DIVISION 211 EAST 131st STREET ¢ CLEVELAND 8, OHIO 


Please cell me more about Republic ELECTRUNITE® 


Hydraulic Cylinder Tubing. 
Cleveland 8, Ohio 
Name 


Add 
/ 





Firm 





Strong, Modern, Dependable Address 


January, 196! 





Light-weight, compact and extremely versatile — the reliable 


NEW IP 250 INDUSTRIAL 
HYDRAULIC PUMP 


by 
LUCAS-ROTAX 





PUMP DETAIL 


Basic Pump 
Fixed Stroke 


Nominal Rating at 3,600 r.p.m.. .18G.P.M. 
Displacement (cub. ins./rev.)... 1.157 


Working pressure up to 5000 


One of the complete new range of quality built 
(Ibs. sq. in.) (continuous).... 3000 


hydraulic pumps and motors by Lucas-Rotax, 
DCO 00s a < ccnusccecuccess Ge 


h » DAC) Ts << - é < "eS i : i 
the IP 250 offers many technical advances and ists Qonitosonal 


i i iges,. ® i ° i ht bd V i ble 

dvantage Small size * Low weig aria ee 
volume * Low noise level at higher operating speeds 1,000 Ib. per sq. in. differential 3.32 
* Low cost * High efficiency * Fitted with integral or 


remote pressure compensator as standard equipment. Operating Temperature, . . .°F — 40 to 200 


For further information, contact the agent or Direction of Rotation.......... Either 


office nearest you today, or write for technical Pressure Compensotor Range. . . 500-5000 
p.s.i. 








literature. 





a product of creative enginecring by 


==- LUGAS-ROTAR 


LIMITED, TORONTO 


N® NEW YORK @ CHICAGO @LOS ANGELES @ HOUSTON ® SAN FRANCISCO ® CLEVELAND 
SONVILLE © DENVER @ SEATTLE @ BALTIMORE © TORONTO @ MONTREAL © VANCOUVER 
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NORGREN SALES AND 
SERVICE REPRESENTATIVES 


ATLANTA 11, GA. 
Air & Hydraulics Eng. tn 
Diamond 4-3433 
BALTIMORE 18, MD. 
N. B. Cochrane Cx 
HOpkins 7-4884 
BIRMINGHAM 5, ALA 
Aw & Hydraulics Eng 1 
Alpine 2-6101 
BOSTON, MASS 
Pearse Pears ( 
Needham. Ma 
Hilicrest 4-109 
BUFFALO, N.Y 
Hanford Cor, 


Pr g 720 


CEDAR RAPIDS, IOWA 
Walter N Eng ( 
EMpire 3-0438 
CHARLOTTE 7, N.C 
wk ear & ( ! 
FRanklin 6-755 
CHICAGO 6, ILL 
Walter Norns Eng C 


CLEVELAND 7, OHIO 
raw em ( 

LAkew 11-91 
DALLAS 35, TEXAS 
le hindler ( ! 
LAkeside & 

DAYTON, OHIO 

LJ M er ( 

BA 4.9 

DENVER, COLO 

EC. Wild ( 

He yn 4 

DES MOINES, OWA 
Walter Eng ( 


DETROIT 28, MICH 

w am H Nash ¢ 

BRoadway 493 

EVANSVILLE, IND 

Neff Eng { 

sReenleal 

FLINT 2, MICH 

w : H Na 

FT. LAUDERDALE, FLA 

Aw & Hydra Eng 
diow 3-565 

FORT WAYNE, IND 

Neff Engineering C 

EAstbrook 7391 & 

GRAND RAPIDS, MICH 

w ym HH. Nash C | 

GL 979 

HARTFORD, CONN 

Pearse. Pearson C 

8 heid, C 

CHape 

HONOLULU 13, HAWAII 

Chapson Br Ltd 

q SUB 


HOUSTON 11, TEXAS 
Leo J. Schindler C In 
MOhawk 7.8338 
HUNTINGTON, W. VA. 
K. C. Mosier Co 
JAckson 5-4831 
INDIANAPOLIS 2, IND. 
Neff Engineering C 
WAinut 5-5311 
KANSAS CITY 15, KAN. 
Ait Equip. Co 
DRexel 1-3,09 
LOS ANGELES, CALIF. 
The Tegien Eng Co. 1 

» Pasadena, Calif 
MUrray 856 
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LOUISVILLE, KY. 
Charlies Weber Co 
MElrose 7-2574 
MILWAUKEE 6, wis. 
C.L. Th n 
Hliltog 


MINNEAPOLIS 4, MINN 
H. U. Rogness 


FEderal 3-5595 


n 
t 


4-48] 


MOLINE, ILL. 

Walter Norris Eng 
64.1196 

NEWARK, WN. J 

K_E. Knotts C 

Westheld NJ 

ADan 0 

NEW YORK, N.Y 

K. E. Knotts C 

BArclay 455 
OKLAHOMA CITY, OKLA 
Nix Supply { 

)Range 7-66 
PHILADELPHIA, PA 
LAM 

Wayne. Pa 

MUrray 8 

PHOENIX, ARIZ 
Au-Drau ( 


4 P 44 
Al e 8.044 


PITTSBURGH 26, PA 
wd RN ! 


PORTLAND §. ORE 
Power Tra 

f duct 

a 

PROVIDENCE, R. 1 
Pearse Pear 


GAspee 


RICHMOND 20, VA 
Arthur Weave i 

tle 9-5 

ROCHESTER 18, N.Y 

, Hanford ( 

Reentield 

ROCKFORD, ILL. 

Walter Norris Eng ( 

WOodland 4 

SAN FRANCISCO, CALIF 

Airdra ind. Product 

Bu game. Calif 

la | 4 

SEATTLE 8, WASH. 

peorge W. Warden { 

ATwate 

SHREVEPORT, LA. 

Harris Frederic & C 

425-7455 & 425-.745¢ 

ST. LOUIS 10, MO. 

Sturgis Equip. C 

OLive 2-538 

STRATFORD, CONN. 

Pearse-Pe ! 

DRexel 8 


SYRACUSE 3, WN. Y. 
Ralph W. Earl C 
HOward 3.9744 
TULSA, OKLA 


Nix 


99 


ipply ¢ 


LUther 3-891¢ 


VANCOUVER, B&B. C. 
Galbraith & Sulley, Ltd 
CHerry 5121 
LACHINE-MONTREAL, 
QUE. 
Cowper C 
MElrose 7-6 
TORONTO, ONT. 
John Spotton Co., Lid 
Clifford 9-8276 
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New Norgren Line 
of Compact Units 


for processing compressed air 


Manual-Drain 
Compressed-Air Filter 


Model 30AJ-1— 
%" pipe size. 





Pressure Regulators 


Type 20AR—for air, 
water, oil and similar fluids— 
~” and \%" pipe sizes 


B) Regulator 
24 Combination 








Type 73AB 


‘" pipe size Diaphragm-Type 
Relief Valves 


Type 40AB—for air, water, 
oil and similar fluids—',%" and 4% 
pipe sizes. 


Micro-Fog Lubricators 


Model 10AG-1L—lubricates air-operated 
equipment and machine bearings. 


Automatic- | 
Drain | 
Compressed- 
Air Filter 


Model 30B)-1 


%” pipe size 


Model 10AH-1L—lubricates air- 
operated equipment. 


Both models \%" pipe size 





Micro-Fog 
Lubro-Control Units 


The new Norgren compact 
units may be used singly or in 
combination. Illustrated is a 
lubro-control unit made up of 
a 3AJ-1 filter, 20AR-1GG 
regulator and 10AH-1L 
lubricator—),” pipe size. 





Norgren compact units give you big performance in small space. 
For complete information on the complete line of Norgren filters, 
regulators and /ubricators in all sizes, call your nearby 

Norgren Distributor, listed at left—or write for brochure NA-3. 


onw-Wa [0] ce), 4-3, ese Fr 


ENGLEWOOD, COLORADO 


FOUNDED 
IN 1926 


3402 SOUTH ELATI STREET « 


r-Service Card 


rcle 132 on Reade 





HIGH PRESSURE PUMPS =a 


Standard and Special 


Air driven. For oil or water service. Eight , 

@ Anticipate Failures—for 
“Solving Hydraulic Problems Oc- 
curring In Space” Murray Ogman. 


standard models. Other models for lower 
or higher pressures. Thousands in use with 
a 12-year record for dependability. Appli- : ' 
; . : senior design engineer, Convair 
cable wherever low-volume output at high ; pe ae 

: \stronautics, suggests that it is 
pressures is the requirement, such as static not sufficient to analyze failures in 
testing, powering presses, forming, clamp- missiles after they occur. At such 
ing shearing, etc. Complete power pack- times failure analysis is purely a 
ages also available. Send for bulletins. mental process that tries to re- 


OPERATING CHARACTERISTICS MODEL $-216-C create the reason for the failure. 
often without sufficient telemetry 





Discharge Pressure : , . ; 
at 100 psi Input information. and without the mis- 


Air Pressure 


Max. Input 
Medel We. Air Pressure 


sile 





150 psi 1,100 psi , : 
150 psi 1,800 psi lo give the designer greatet 
150 4,600 . ‘ 
150 oss 6600 aa knowledge of malfunctions of his 
150 psi 8,800 psi 
150 psi 15,200 psi ; 
100 bel $3550 al deliberate failures using the mis 


Sa3s 


S838 


system, Ogman proposes to create 


YEYo"yyy 
MPNNNNNR RR 
ada pepepe petite 
PHPPPAAS 
ielevlelelelelels) 

















sile simulators already in existence 


SPECIAL PUMPS—A wide selection of special pumps is also avail- in test laboratories. The following 
able for various pressures and service. These include ratios areas are offered for investigation : 
down to 1-to-1 and up to 500-to-1, special materials for volatile Loss of accumulator precharge. 
and corrosive fluids and designs to suit specific working prob- Loss of reservoir pressurization. 
lems. We invite your inquiries relating to special problems. System performance with air in 


DE-IONIZED WATER PUMP—Model HIGH PRESSURE PNEUMATIC— the oil. 
$-216-S-60: Designed for use with yo _— Unit: a nitrogen, This partial list can be expanded 

still : air, helium and many other gases. 
Cistiled, ce-tonized water. Also Six air-operated models provide max. ; E : 
handles mildly corrosive fluids which —gytput gas pressures from 1000 to To think failure in advance will 
must not be contaminated by lube 8000 . Pe anes help the designer know his system 
popidiage Grneng section. Measures aeetrole Unit ta 25%" hi es @ Naval Aviation Hydraulics 
8%” x 17%”. (Also available in a “4 $< GA, MOUNTS . , ; “11e , 
on 22” x 58” platform. (Booster Captain R. C. Starkey, USN, Di 
complete power package.) available separately.) 





to suit the designer's own system. 


rector, Airborne Equipment Divi- 
sion. Bureau of Weapons, asked 


SPRAGUE for increased reliability when he 

, 2 fz p spoke on “Hydraulics in Naval 
Engineering orakion Aviation”. He gave a better ap 
19340 S. VERMONT AVE. preciation of naval aviation’s pe- 
GARDENA, CALIFORNIA from operations in a_ corrosive, 
FAculty 1-1411 * DAvis 4-6677 salt water environment, in crowded 


and difficult working conditions. 
> with limited stowage for spare 
parts. 


Aircraft hydraulic systems must 


PROTECT EXPENSIVE GAGES | be substantially immune to salt 


culiar hydraulic problems resulting 


water. 


a Because of limited space, hy- 
. draulic systems are frequently serv- 
iced on a carrier's flight deck 
where neither the aircraft nor 
workmen have protection from the 
elements. System checks that are 
simple and positive greatly in- 
crease system reliability. 

Reliable systems and compo- 
nents decrease the need for spare 
parts aboard ship with savings in 
parts cost and stowage space. 


Continued on page 50 
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THE MOST COMPLETE LINE of AIR and HYDRAULIC 
CYLINDERS in the INDUSTRY 


CLA SERIES 


1% Bore. 150 psi Air-250 psi Hydraulic. 
Double Acting, or Spring Return. Uni- 
versal, Clevis or Pivot Mount. 


A SERIES 
(Replaces CS SERIES) 


1%-14 Bore. 250 psi Air. Double Act- 
ing. Adjustable Cushions, Interchange- 
able. 


150 psi Air. Double Acting. 


11/,-6 Bore 
Priced for OEM 


Adjustable Cushions, 
applications. 


14-6 Bore. 150 psi Air-250 psi Hydrau- 
lic. Double Acting, non-Cushioned. Eco- 
nomy priced. 


CLH SERIES 


1%, Bore. 250 psi Air. 1500 psi Hydrau- 
lic. Double Acting, or Spring Return. 
Universal, Clevis or Pivot Mount. 


1%-8 Bore. For pressures up to 2000 
psi Hydraulic. Compact and dimension- 
ally interchangeable with “A’ SERIES. 
Tapered cushions, 


HH SERIES 
(Replaces C4H SERIES) 


1%,-12 Bore. 2000-3000 psi Hydraulic, 
Machine Tool precision. Most easily 
serviced. Interchangeable. 


UH SERIES 
(Reploces CSH SERIES) 


2-12 Bore. 3500-5000 psi Hydraulic. 1- 
piece steel heads. Super-duty service. 
Tapered Cushions. Easily removed rod 
cartridge. 


@ Cylinders of all sizes, applications, pressures and fluid 
mediums . . . in almost every price range. 
Easily installed and serviced. 
Compact, rugged and reliable. 
Wide range of matched accessories. 
Custom built variations of all standard cylinders at 
nominal cost. 
Inexpensive large bore cylinders in a variety of mount- 
ings and pressure ranges. 
Save time and money. Get the full 
story of Sheffer cylinders . . . first! 


POWR-PAK ® 


VALVE 
OPERATORS 


HAND OPERATED PUMPS 


1000, 2500 and 5000 psi. Single Acting. Cartridge 
Vaiving. Long economical service life. 
®@ VALV-N-HED ® 


Clamp type cylinder with IN- 
TEGRAL SOLENOID VALVE 


SHEFFER 


one 22°22 Bene, | 


CINCINNATI 15, OHIO @ TELEPHONE: POplar 1-8227 


Distributed by: The BEST PNEUMATIC 
and HYDRAULIC APPLICATION ENGINEERS 


INTERNATIONALLY. See phone book Yellow Pages. 


CONTACT OUR DISTRIBUTOR or evened for CATALOGING 


e 172 





ONE PICTURE 
WORTH A 
THOUSAND 
JOBS! 


Centrifugal force alone 
seals these Karak vanes 
sliding im their eccentric 

ousing, out agoinst the 


pump chomber wolls 


Study this illustration. We think 
you must agree that our Karak 
W 126 vane in this M-D Dry Air 
Pump displays a rare, wide 
combination of valuable quali- 
ties in one of the toughest of all 
carbon-graphite applications 


. Low Friction 

. Self-Lubricating 
Non-Sticking 
Hard but Light 

. Chemically Inert 

. Non-Contaminating 
High Shear Resistance 

. Dimensional Stability 

. Non-Warping 

. Machining Tolerance: 
.0005” 

We can find or create the unique 

Karak compound for your "im- 


otT@OnNO UWS WH = 


— 


possible” application! Send for 
free Karak Brochure No. 1164A. 


onig CARBON COMPANY 
12508 BEREA ROAD, 


Dept. 287, CLEVELAND 11, OHIO 
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BRIEFS 


@ High Temperature Metal 
Fiber Seals Republic Aviation’s 
Research and Development Divi- 
sion is engaged in a LOOO F hy- 
draulic system program. Phase III 
of the program requires operation 
of the system at 1200 F ambient 
with fluid temperatures at 1000 F. 
Brad J. Griffin, specialist engineer, 
gave a “Status Report On 1000 F 
Hydraulic Systems”. Salvatore 
Cannizzaro presented a paper on 
“Static and Dynamic Testing of 
High Temperature Hydraulic Sys- 
tem Seals”. 

Among the various seal shapes 
and sealing materials tested, Can 

dis ussed a new sealing 
material which gave the most sat 
isfactory test results to date. Ar 
mour Research Foundation devel 
oped a metal fiber composite ma- 
terial that combines the conform 
ability and lubricating character 
istics of a soft metal with strength, 
creep resistance, recovery, and 
other desirable properties ol a 
stronger metal. 

First, the hard metal is cut to 
fibers which are similar to short 
lengths of steel wool. After clean- 
ing. the fibers are sifted or felted 
into a cylindrical container. A 
skeleton is produced by compress- 
ing the fibers to a pre-determined 
density The skeleton holds to- 
gether because of mechanical inter- 
locking of metal fibers. Brazing 
or sintering may be used for ad- 
ditional bonding of the fibers at 
their contact points. The skeleton 
is then impregnated with a softer 
metal by means of heat and pres- 


sure. 


@ High Temperature Pumps 

Vickers’ William Bobier, chief 
engineer of the Aero Hydraulic 
Div. outlined development of a 700 
i. variable delivery pump for Re- 
public Aviation’s L000 F hydraulic 
system program. The ultimate sys- 
tem requirements spec ify operation 
on bis (m-phenoxyphenyl!) ether at 
8000 rpm and 4000 psi for 150 
hr. with 25 hr of this time to be 
at 700 F. A pump is now available 


which operates satisfactorily at 


6000 rpm, 3000 psi, and tempera- 
tures from 300 to 600 F with no 


sign of failure. 


e@ Vickers-Armstrongs VC-10 

The hydraulic system of this new 
jetliner will be divided into in- 
dependent subsystems with back- 


up systems, so that no failure will 


cause loss of flight control. Geof- 
frey T. Bannister, senior hydrau- 
lies designer, explained there are 
split control surfaces: 4 ailerons, 
1 elevators, and 3 sections of rud- 
der. each with a separate, self-con- 
tained, electrohydraulic power 
pack. The hydraulic system is split 
into two, nearly symetrical, equal- 
ly-powered systems, 

Both halves of the steering and 
brake system pass their return 
fluid through a distributor valve, 


J. IRVING PINKEL center, NASA, was 
a session moderator. Also shown |. to r. 
are Dr. W. W. Chao, Vickers; Murray 
Ogman, Convair; Louis J. Purpura, North 
American Aviation; and Dr. Kurt R. 
Stehling, NASA. 


which is sensitive to pressures in 
each subsystem. In event of pres- 
sure failure in one subsystem, all 
steering and brake fluid is returned 
to the reservoir of the pressurized 
subsystem. The main spool is dis- 
placed, by the small piston, only 
when the pressure ratio of one 
system to the other is 2:1 or great- 
er. This ratio is determined by the 
ratio of the areas of the small and 
large pistons. System pressures 
can vary up to a ratio of 2:1 with- 
out shifting the valve. 

An emergency source of hydrau- 
lic power is provided by HYRAT, 
a ram air driven turbine pump 
which is lowered into the air 
stream. In case of complete engine 
failure, it powers the tailplane, 
spoilers, and flaps and slats. 

Another ram air driven turbine, 
ELRAT, drives a generator, restor- 


Continued on page 52 


Circle 48 oe 








S,yanQe Tube Fittings provide 


a positive seal on glass tubing 


with a complete line of tube connections for 
laboratory work, vacuum systems and general 
usage. Whether your problem is connecting 
glass to glass, glass to metat or glass to plastic 

. any installation requiring an absolute seal on 
glass, plastic or metal tubing — 


Sandor TUBE FITTINGS 


SOLVE YOUR PROBLEMS 


CRAWFORD FITTING COMPANY 
884 EAST 140th ST. + CLEVELAND 10, OHIO 
CRAWFORD FITTINGS (CANADA) LTD. 
NIAGARA FALLS, ONTARIO, CANADA 
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New soft-seat design insures leak proof 
action over a broad pressure range 


Low pressure (1 7, 


pound or less) seats 
the poppet on a resi! " 
ent disc inset in the -—s 
body. As pressure in Low HIGH 
creases. the resilient PRESSURE PRESSURE 
disc is radially displaced and a metal to meta! 
seat results 
Specifications — sizes from Ys" to 6” and 
larger. Materials are steel, stainless steel, 
aiuminum, brass or as required. Pressures to 
6,000 psi. Temperatures from —425°F to 
+.400°F. Available with pipe or tube fittings 
or flange ends as required 
Fully qualified — al! models meet or exceed 
MIL-V-5524A. Sealol Check Valves are used 
aboard newest atomic subs, in rocket fuel- 
mixing plants, launching equipment and 
numerous industrial applications 
Applications current uses include the 
Polaris launching system and the Atlas fuel 
handling system. Also at the Liquid Rocket 

















Plant of the Aerojet-General Corporation, the | 


Titan fuel handling and mixing systems 


Send for Bulletin HPO2 or call S. J. Biello at STuart 
1-4700 (area code 401) for detail information 


151 Post Road, Providence 5,R.1. | 
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ing electrical power to some of the 
ailerons, elevators and rudders. 

@ Polaris Hydraulics—A paper 
on the development of the Polaris 
hydraulic system was presented by 
Jack Hecht, supervisor, actuator 
guidance and controls of Lock- 
heed’s Missiles Systems Division. 
An interesting point was the de- 
velopment time span of the present 


Model III hydraulic actuation sys- 
tem. Systems designed for earlier 
missiles could not be installed on 
the tactical missile. Schedules per- 
mitted only four months in which 
to design a new system from 
scratch. Once the external con- 
figuration and mountings and con- 
necting linkages had been frozen, 
vendors had only two months to 
build and develop the first proto- 
type. This is a remarkable feat 
when one considers the develop- 
ment procedures of a few years 
vv 


ag 
ago. 


SAE asks—Can fluid power 
keep its hold on aircraft control? 
e By SCHOLER BANGS, Western Editor 


SAN FRANCISCO—This challenge to 
fluid power appeared during SAE’s 
\-6 October meeting 


in San Francisco. Two major air- 


Committee 


craft manufacturers are exploring 
a substitution of mechanical power 
transmission for aircraft flight con- 
trols, conventionally hydraulic, in 
high-performance systems. North 
American Aviation has already in- 
stalled mechanically powered pri- 
mary flight controls developed by 
Curtiss-Wright on an F-100 super- 
sonic fighter flight simulator. The 
system uses rotative shaft power 
transmission, drawn from an ac- 
cessory drive of its jet engine. 

Engineers of the two companies 
believe that the system will weigh 
500 Ib less than an equivalent hy- 
draulic system in an F-100 size 
plane. In comparison with hydrau- 
lic controls, the mechanical sys- 
tem increases stiffness and flutter 
resistance of aerodynamic control 
surfaces 1000 times. 


@ Has Fluid Power Lagged? 
The question was aimed at control 
methods for aerospace vehicles. 
Four available systems were de- 
scribed in papers presented at the 
meeting. 

“Electrical Flight Control Sys- 
tems”, by H. H. Christensen, man- 
ager for advanced space naviga- 
tion and control systems, General 
Electric, Schenectady. He proposed 
momentum exchange systems of 


flywhee!s (electric, fluid, or gas 
powered ) to stabilize, orient, and 
change flight paths. “Aerospace 
Pneumatic Control Systems” by 
C. B. Sung and L. B. Taplin, of 
the Bendix Corp., mechanical de- 
velopment department at South- 
field, Mich., cited many inherent 
capabilities qualifying a pneumatic 
system for unique solutions to 
many aerospace control functions. 

“Mechanically Powered Primary 
the paper that 
challenged fluid power, was given 
by E. K. Rose, group leader for 
primary flight North 
American Aviation. Based on ex- 
perimental results, he predicted 
eventual use of mechanically pow- 
ered systems. 

Defender of hydraulics was Jack 
F. Hecht, Sr., supervisor of actua- 
tion for Polaris flight controls and 
guidance at Lockheed Aircraft’s 
missiles and space division, Sunny- 
vale. Said Hecht, “I think that 
the most important factor in main- 
taining hydraulics as the prime 
control means of the future for 
aerospace, depends to the highest 
degree upon the amount of de- 
velopment that is performed by hy- 
draulics specialists themselves. 

“T still feel that we are dealing 
with first generation pumps, first 
generation servovalves, first gen- 
eration seals, first generation ac- 


Flight Controls”, 


controls, 
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GEAR PUMP /MOTOR 


One of the 

new heavy duty 
gear pump/ motors 
designed for high 
continuous rating. 


Within the wide range of the KEELAVITE G 
SERIES of GEAR PUMP/MOTORS, there is a 
unit suitable for any industrial use. Used as 
pumps, output ranges from 2.25 gpm. to 180 gpm. 
Motor torque ranges from 10.5 Ib. ins. per 100 
psi to 785 Ib. ins. per 100 psi. 


All of the KEELAVITE PUMP/MOTORS 
conform to a high standard of workman- 
ship in manufacture, and are reversible 
without alteration in assembly. The 
whole range stems from six basic sizes 
and common components are used 
within each basic size. All units incor- 
porate roller bearings. 


THE RECOGNISED AUTHORITY ON 

HYDRAULIC POWER TRANSMISSION 
EUROPEAN 
REPRESENTATIVE 
Pieter de Hoochstraat 17 


Rotterdam 6, 
Holland |. - 


KEELAVITE HYDRAULICS LTD. ALLESLEY, COVENTRY, ENGLAND 
Telephone: Meriden 441 
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THE VERY FINEST AND YOU GET IT FROM 


B H-E-W! If your job application demands f 
< n hud | ‘ 


J J you Jpon 


< ydraulic cylinders 
better on-the-job results, always demand B-H-E 
B-H-E-W offers designs and basi 
yues plus the added 
aff f trained specia 
application. You 
yducts at pr 
ifactured to pr 
srformance! 
DUCTION PARTS SAVE YOU 
JOB BETTER! B-H-E-W basic cy 
ified to fit your spec 
4 benefit from prod 


ist built cylin jers 


for O.E.M. | 

DISCUSS YOUR DESIGN AND AP. 

PLICATION PROBLEMS WITH US! _ 
WRITE TODAY forfree 
Hydraulic Cylinder — 
Engineering Reference 


data. 78 dimensional — 
basic designs for gen- 
eral purpose and spe- 


BENTON HARBOR ENGINEERING WORKS, INC. 


622 Langley Avenue « St. Joseph, Michigan 
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BRIEFS 


tuators. All missile systems, all 
space vehicles, in fact all aircraft 
that use hydraulics are plagued 
continuously by leaks, by contam 
ination, by mechanical wear-out.” 

“If hydraulics is to have the 
bright future that is presently re 
served for it, it must earn that 
place, and that can only be done 
by improving the quality of the 
product, the simplicity of the de 
sign, and vastly improving reli 
ability.” 


@ Digital Hydraulic Servos 
Most missiles and sophisticated 
aircraft use digital computers for 
navigation and control program 
ming. Because fluid power systems 
conventionally use analog actua 
tion, a converter is necessary to 
translate digital commands to ana 
log. A digital servo eliminates the 
weight and complexity of the con 
verter. Vought Electronics, a divi 
sion of Chance Vought at Dallas. 
has in prototype operation a dig 
ital servo actuator that accepts 150 
command pulses per sec and has 
a travel of 4.5 in./sec. “It sounds 
like a hummingbird and behaves 
beautifully. It has no neutral leak- 
age, and in systems application can 
reduce by 60% the weight of pow- 
er batteries carried by a typical 
missile,” said R. H. Myers, Vought 
Electronics chief of servo control 
systems. 

Fred Gardner of North Ameri- 
can Aviation’s Autonetics Division 
reported that his company has de- 
veloped a 20-cps digital servo. 
Howard Wright, senior group 
leader, hydraulic design, Convair, 
San Diego said that the digital 
concept already has been put to 
project use with a 3-cps actuator 
that controls positioning of the 
horizontal stabilizer on the tail of 
the Convair 990 jetliner. 

Concern was expressed that the 
digital servo’s discrete pulses 
would introduce destructive vibra- 
tion through the length of the 
fluid system. This would make 
them useful only for short life 
missiles. George Keller, chairman 
of the missiles subcommittee, does 
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Air operates this folding machine to provide the 
neatly folded, factory-fresh shirts found in popular 
shirt stores. In the background, left, is an air- 

and steam-operated pressing machine that furnishes 


smoothly 


Van Heusen “cuts operator fatique— 


pressed shirts in seconds 


Compact 25S2 distributes air through 2-inch 
air-mains and laterals to individual machines. Mr 
Hopper, (at right), expects “many years of trouble- 
free service from the Model 25S2 compressor.” 
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ups Output per machine by 10% to 20%” with a 


LE RO! 25-HP STATIONARY COMPRESSOR 


Shirt-making is exacting work. It’s so tiring that an operator’s output can drop 
40°; in five hours. To reduce fatigue and to maintain efficiency, “we prefer air 
control for the more delicate operations of sewing and trimming machines, 
laundry, pressing and creasing work,” reports Charles G. Hopper, assistant to 
the production manager of the Pottsville (Pa.) plant of Phillips-Van Heusen Corp. 
At least some of the credit for reducing fatigue and increasing production is given 
to the 25 horsepower Le Roi compressor which provides air-power in their shirt 
factory 

The 105 cfm, 125 psi capacity of the Le Roi 25S2 air-cooled compressor more than 
meets current needs, and provides for the addition of more air-operated machines. 
Mr. Hopper states that the unit operates 10 hours a d five and one-half days 
a week. To assure dependable air supply, valves of the 25S2 are inspected weekly, 
and oil is changed every 200 hours. 


Why don’t you check the benefits of pneumatic operation? Le Roi can meet your 
needs with Westinghouse unit-type and Le Roi stationary air compressors from 
14 to 100 hp. See your Le Roi distributor for more information. Or write to 
Le Roi Division, Westinghouse Air Brake Co., Sidney, Ohio. 


LEROI 
STATIONARY 
COMPRESSORS 


TATIONARY AIR COMPRESSORS . 





GjoucH TON CYLINDER PACKINGS 





tips on selecting 
packing materials and forms 


The all-purpose hydraulic-pneumatic 
packing—if one can be found—is a 
distant dream. A multi-purpose cup 
introduced by Houghton last year 
brought us closer but varying condi- 
tions still call for materials and forms 
with special characteristics 

lo help you to simplify packing 
selection, at least to a degree, we list 
here some of the variables — and 
limitations—of different packing 
styles and materials. Houghton is 
uniquely equipped to do this in that 
we favor no one type over another. 
We make them all—and a full range 
of hydraulic fluids as well 


Fabricated Packings (V's, U's, 
Cups, Flange, Diaphragms). These 
fabric-and-rubber packings operate 
over a wide temperature area from 

40°F. to 600°F., depending on 
the material. 





MAX. 


MEDIUM TEMP. 


MATERIAL 





Duck & Water, oil, 
Neoprene air 

Duck & Phosphate 
Buty! 
Asbestos & 
Neoprene 


250°F. 
250°F. 
Oils, air 


600°F. 


Asbestos & 


Rubber Steam 





Fabricated Packings are used 
chiefly on heavy industrial equip- 
ment with common metal finishes 
and average machine clearances 
They operate successfully in alkali 
and acid conditions and the V’s at 
pressures up to 10.000 psi 

V-Packings the most popular 
and generally the most efficient fab- 
ricated type—are installed in sets to 
meet varying pressures 





0-500 psi. 
500-3000 psi. 

~ 3000-5000 psi. 

~~§000-10,000 psi. 


3 packings/ set 
4 packings / set 


5 packings set 
6 packings/ set 
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U-Packings are never used in sets. 
Maximum operating pressure is 
slightly under 3000 psi., and their 
chief advantage is low friction and 
small space requirements. 


Fabricated Cup Packings can with- 
stand up to approximately 3000 psi. 
and are used in a variety of hydraulic 
and pneumatic systems. 

Homogeneous Packings (V's, O- 
Rings, U-Cups, Cups, Diaphragms, 
Gaskets, Moulded Parts). Unlike 
fabricated packings, homogeneous 
seals require fine metal finishes and 
minimum machined clearances. 
Temperature range is from sub-zero 
(usually — 65°F.) to 250°F. (Viton: 
450°F.) and pressure is generally 
limited to 5000 psi. for V’s and 
O-Rings. 

Homogeneous “V” packings are 
used in sets with adapters to meet 
varying pressures: 


0-500 psi. 
500-1500 psi. 
1500-3000 psi. 
3000-5000 psi. 





3 packings 
4 packings 
5 packings 
6 packings 














Homogeneous U-Cups are basi- 
cally low pressure packings (less than 
1500 psi.) and are not recommended 
for pressures above 3000 psi., or 
temperatures above 250°F. (Viton: 
450° F.). 


Homogeneous O-Rings are used 
primarily for reciprocating motion. 
They can be used for oscillating and 
rotary motion only at low speeds and 
pressures. A back-up washer is rec- 
ommended for pressures above 1500 
psi. Maximum operating tempera- 
ture is about 250°F. (Viton: 450°F.). 


Leather Packings (V's, U's, Cups, 
Flange). Leather packings are ideal 
for heavy duty applications where 
long wear is a “must”. Operating 
temperatures, however, should not 
exceed 200°F. and leather should 
not be subjected to strong acid or 
alkali solutions. 

The great strength of the fiber 
structure and the anti-extrusion prop- 
erties of leather are indicated by 
leather U’s which have held pressures 
up to 140,000 psi. 


Sets of Leather V’s will outlast and 
outperform all other types and can 
withstand pressures over 50,000 psi. 


~ 0-500 psi. 

500-5000 psi. 
5000-10,000 psi. 5 packings 
10,000 and over 6 packings 


The Houghton Line of VIX-SYN 
homogeneous and fabricated pack- 
ings and VIM leather packings will 
meet most any combination of criti- 
cal and variable conditions that dic- 
tate packing selection. Detailed 
information on the selection, design 
and performance of all types are 
available through your Houghton 
representative. Call him or write: 
E. F. Houghton & Co., 303 W. Le- 
high Avenue, Philadelphia 33, Pa. 





3 packings 
4 packings 
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QUALITY PERFORMANCE 


1001 CYLINDERS ‘Le 
TO DELIVER Le 
WHEREVER REQUIRED 


Select from full lines to operate and control a single OEM product 
...ora plant’s entire production line! 


Schrader means quality ... in complete lines of double-acting and single-acting 
cylinders in a variety of sizes ... including JIC and miniature cylinders. Schrader 
Air Cylinders ... as well as complete lines of Valves and Accessories . .. are at work 
on many OEM products and in thousands of plants performing countless jobs. Your 
Schrader Distributor is fully stocked ... staffed with experts to help you solve any 
air circuitry problem. 

| A. SCHRADER’S SON 


| Division of Scovill Manufacturing Company, Incorporated 
456 Vanderbilt Avenue, Brooklyn 38, N. Y. 


ie: 


WTRO 


The complete range of- 
sizes and types of air 
circuitry products is 
stocked and cata- 
loged by your Schrader 
distributor. Consult 
the yellow pages or 
write Schrader. 


odivissonof SCOVILL 
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LET’S TALK 
MANIFOLD 


FACTS ! 


The advantages of (Almo) mani- 
folds as opposed to other mani- 
folds Their unique 
design offers complete flexibility 
in the mounting of take-offs and 
s. Thus an Almo manifold is 

ore adaptable to your 
Here are 3 features that 
effect performance, 


are many. 


require 
ments 
finitely 


ht and size 


ALMO* 


HYDRAULIC 
MANIFOLDS 


"CONVENTIONAL 
MANIFOLDS 


better 

ll dimen 
ons while 
dimensions 


sires. PSI 


= 
CONVENTIONAL 
MANIFOLDS 


of flow lines 
r overall constru 


e . 
CONVENTIONAL 
MANIFOLDS 


WEIGH THESE FACTS! 


Let us work with you in improving your 
product. Write for brochure 


RECOMMENDATIONS 


MANIFOLD & TOOL CO. 


11472 KALTZ CENTERLINE, MICH 


| 


not think so. He said that within 
distance of 10 ft. digital 


servo shock waves will be damped 


a line 


by fluid particle and wall friction, 
and that analog behavior will be 
restored to the fluid 

his is an interesting observation 
in view of a comment given dur 
ing contamination discussions by 
Ralph E Middleton of Lockheed 
\ircraft’s mechanical and hydrau 
lic staff office at Burbank. He noted 
that pumps in the Electra hydrau- 
lic system are lasting several times 
comparable pumps 
Middleton 


isolated 


longer than 
in Constellations. 
Electra 
from engine vibration (Constella 
the 


This and improved filtra 


used 
said pumps are 


tion pumps are in engine 
nacelle 
longer 


tion are the reasons for 


Electra pump life 


@ Dumping Fluid Overboard 

Rundown systems which dump 
fluid overboard after use, can be 
made to work with relatively little 
fluid consumption. Conrad Cooke, 
of Martin Co., Baltimore, reported 
favorable results in tests of a run- 
down system pressurized with hot 
gas for 12 sec to control an experi 
Proponents of 


mental missile. 


| « losed loop systems objected: fluid 


| moving 


dumping in a rundown system 
without recharging precludes peri- 


odic and preflight component tests. 
@ Contamination Cure: Flush 
or Filter? 
against flushing and adding or re- 


Comments for and 


filters from systems were 


made at the meeting. “Filtration 
is killing hydraulics! Component 
costs are going up, and 30 to 40% 
of the cost of a system 


charged to its filters. We should be 


can be 
shooting for contamination-tolet 
ant systems, not systems needing 
’ said Michael Vovtish. 


Convair, Pomona missile division. 


more filters,’ 


@ Hot Gas System Report——A 
state-of-the-art presentation of hot 
gas systems was given by Eugene 
3 Raymond, Boeing chief of me- 
chanical design research, and 
chairman of the hot gas servo sys 
tems panel. The report tabulated 
responses from 11 missile and mis- 
sile ¢ omponent manufacturers con 
cerning hot gas applications 
ARP’s are being written on: hot 
gas systems, pneumatic § servo 


valves, and pneumatic rotary motor 


actuators. 


@ Super O-Rings—-Criteria for 
a “super fine O-ring” will be ex- 
plored during the coming year. 
lrends in O-ring requirements will 
be considered in surveys for writ- 
ing future standards. One objector 
to the proposal said his company 
obtains super O-rings at moderate 
cost by inspection and _ selection 
from batches of existing top quali- 
ty rings. He said manufacture of 
O-rings to super fine specific ations 
might raise prices from six to 15 
times. 

Evidence that MS 28775 O-rings 
with MS 28774 backup rings may 
perform beyond expectations in 
high 


ments was given in the 


some temperature environ- 

report, 
“High Temperature Capabilities ol 
Hydraulic William 
G. Nelson of Boeing’s Aero Space 
vvv 


Systems”, by 


Division. 


NFPA Uses Workshop Sessions 
for Fall Meeting Program 


CHICAGO 
at the 
members of the 


Meeting for three days 

Beach Hote! 
National Fluid 
\ssociation faced a long 


Edgewater 


Power 
agenda of marketing and technical 
At the marketing board 
workshop, methods of effectively 


projec ts. 


working with distributors were dis- 


cussed. A prepared paper by 
Parker-Hannifin’s R. W. Cornell 
and O. O. Royer detailed their 
approach to establishing market- 
ing areas and using a punched 
card system for continuous evalua- 
tion 


Continued on page 60 
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Flodar fittings are avail- 
HAS TH E able in sizes from Ve” to 
FITTING! 2” in steel, brass, stain- 


less and aluminum. 


. +. your most complete source for all types of— Hydraulic, For use with steel, cop- 
per, stainless, aluminum 


Pneumatic Instrumentation, Lubrication and Process Fittings. : : 
and plastic tubing. 


\ 


TUBE FITTINGS J.1.C. Standard 
FLODAR SELF-FLARE FITTINGS — No tube flaring or special tube prepara- 
tion is required. The fitting is simple to assemble and assures a leakproof seal for 
pressures exceeding 20,000 psi. All common shapes available. A reliable and 


economical fitting for all installations 





FLODAR SELF-LOCK FITTINGS Designed for use with nylon and other 
types of plastic tubing. ‘Exclusive internal tube support and collet gripping action 
prevent blow-outs and pull-outs. Available in all common shapes for both thin 


and heavy wall plastic tube 





FLODAR NO-FLARE FITTINGS — Special construction assures a safe, sure seal 
without threading, flaring or soldering. Three-point tube support with alloy 


: 
steel sleeves absorbs vibration and assures maximum sealing action. 





FLODAR FLARE FITTING — Popular three piece 37°-flare fitting, using heat- 
treated alloy sleeve. Designed to meet high pressures and excessive fluid shocks. 


AN dimensions. 


ee 
PORT HOLE FITTINGS J.1.C. Standard 


FLODAR SELF-SEAT FITTINGS — The exclusive “no-swing” design of this 


port fitting permits installation in extremely confined spaces and metal to metal 


seal insures leakproof connection. Fitting consists of a stem and body with float- 





ing nut. Tightening the nut forces the stem into it’s seat forming its own leaktight 
seal. No special seat preparation is required. “O” rings are eliminated. Available in 
all standard shapes and sizes with “SELF-FLARE,”’ “SELF-LOCK,” Fiare” 
an 1 No Flare tube ends 





“O”" RING FITTINGS — This “O” ring fitting fits all S.A.E. portholes and is 
available with AN large hex. Available in all common shapes with SELF- 


FLARE, SELF-LOCK, Flare and No-Flare tube ends. 





PIPE FITTINGS J.1.C. Standard 
FLODAR PIPE FITTINGS — a complete line of FLODAR high pressure steel 





pipe fittings are available in all popular shapes and sizes. Machined from solid 


bar stock, with dry-seal precision threads. A variety of adapters and reducers are 


available to simplify your piping problems. 


FLO DAR Stocks in “: 
CORPORATION Al Pina ies — 


16911 ST. CLAIR AVENUE ° CLEVELAND 10, OHIO 


Asti Mm lcl@aelilel ti -MaellelielsMiulielgiulelilelMeli Mill mi iilieh Mel -ti@alel-te| 


of Shapes and Sizes — 
Prompt Delivery. 


Copyright 1959 by Flodar Corporation—Fittings Protected by U.S. and Foreign Potents—Other Patents Pending 
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“FLUID STEERING | 


/REPLACES ENTIRE MECHANICAL STEERING SYSTEM 


ORBITROL is a completely integrated steering 
control system that eliminates any mechanical 
linkage to the axle. The all NEW ORBI- Market research techniques were 
TROL provides remote rotary servo described in a talk given by John 
control with sensory direction and Petersen of Racine Hydraulics. He 
delivery measurement within the showed how statistics are gathered 
same unit...the ideal concept to determine the value of each 
in self-propelled vehicles. | geographic marketing area. 

A comprehensive slide presenta- 
tion prepared by Howard Thomp- 
son of Commercial Shearing & 
Stamping and R. W. Peterman of 


ORBITROL can be used with TECHNICAL WORKSHOP on pumps 
and motors was conducted by Ernst 
: . Wiedmann, Oilgear (at left). Also at- 

linear cylinder, rotary cylinder, tending were Wayne Long and D. S. 
or hydraulic motor. With power off, Oliver of Wooster Div. Borg-Warner, and 


ORBITROL becomes a pump to fur- Dudley Pease, Dynex. 
nish means for emergency steering. 


any remote actuator, such as a 


Galland-Henning gave a guide to 
the preparation of effective prod- 
uct catalogs. 


@ Technical Board—Two new 
booklets published by NFPA were 
made available to members. One is 
the sécond edition of a glossary for 
Fluid Power. The extensive com- 
pilation is the result of work done 


od Reasons for Choosing Char-Lynn ORBITROL 


for Your Control! Needs 


® Replaces entire mechanical steering @ Allows design flexibility - Sound 
system axle design 


; . VALVE CLASSIFICATION CHART is 
® Direct acting—not a booster @ Optional mounting explained by Allen Bower, Fluid Controls. 
® Operates with power off @ Reduces steering effort As chairman of the hydraulic valve sec- 
tion, he led discussion on valve classifica- 
tion, rating, and terminology. 


® Optional steering arrangements @ Reduces maintenance 
® Easy to install—compact size @ Highly responsive 


Write for complete 8 page brochure on ORBITROL by a committee headed by Walter 


Kudlahty, Flick-Reedy Corp. 
The second booklet publishes 
- HYDRAULIC HORSEPOWER | recommended dimensional coding 
Tage» PRODUCTS | for cylinders. Using drawings and 
Chor Ligne charts, the booklet shows how all 
Continued on page 62 
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THE HOSE WITH BENDING POWER 


Pressure hose that resists kinking 
can save money in installation 
and flex life—and increase reliability ! 


NYLAFLOW hose features an all bonded construction with the 
braid chemically bonded to the innercore and the abrasion resistant 
nylon cover chemically bonded to the braid. Thus the hose can be 
bent to a considerably tighter radius before kinking occurs 


New NYLAFLOW® Pressure Hose* has half the wall thickness and 
weighs only 1/5 as much as wire braided rubber of equivalent 
burst strength yet gives you exceptional resistance to flex and 
vibrational fatigue 


NYLAFLOW hose takes delight in resisting the effects of hydraulic 
fluids, caustics and almost all organic solvents. NYLAFLOW’s freon 
permeability is approximately 1/10 that of rubber hose. It is an 
excellent non-conductor for use around high voltage lines. 


Other important features 


Odorless, non-toxic, non-corrosive, fungus resistant and 

will not embrittle in storage. Temperature range 
65°F to 225°F). NYLAFLOW hose can be 

permanently heat-formed to small, stress 

free bend radii, saves lengths re 

quired, improves performance and 

appearance 


Burst pressure range of 5,000 to 
12,000 psi; available in long con- 
tinuous lengths in standard inside 
diameters of “%s” through 

Hose meets burst requirements of 
SAE specification 100-R-1 and 
100-R-5. Compact, lightweight, re 
usable fittings and assemblies also 
available 


Tubing also available 


NYLAFLOW Pressure Tubing in sizes up to %” 
O.D., with burst pressure ratings of 1,000 and 
2,500 psi, is ideal for lower pressure requirements 
It is also flexible for easy installation and can be 
attached with standard flare or compression fittings 
designed for metallic tubing 


Full details and illustrated brochures now avail- 
able on new NYLAFLOW Pressure Hose and 
Pressure Tubing. Write today! 


*Patents applied for 


| THE POLYMER CORPORATION 
gid OF PENNSYLVANIA 


A attaced industrial plastics Reading, Penna. 
, il EXPORT: Polypenco, inc., Reading, Pa., U.S.A. 
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HY DRAMITE 


constant displacement 
hydraulic pump 


pressures to 5000 psi 
viscosities from 40 to 300 ssu at 
100°F 

overall efficiency of 85% from 
1500 to 5000 psi 

for special applications the 
Hydramite has successfully han- 
died viscosities as low as 40 and 
as high as 900 ssu at 100°F 
special materials and seals per- 
mit handling of missile fuels and 
special fluids at higher tempera- 
tures up to 375°F 

available in flange, face or foot 
mounting 

designed to meet specification 
MIL-P-17869, Class 2 


The Hydramite is a radial piston, hy- 
draulic pump for both low and high 
pressure applications. 

A positive suction pump, it does not 
need overhead tanks or supercharging 
equipment 

The Hydramite is quiet, vibration-free 
and easy to install. 

Lubrication is automatically provided 
by the fluid being pumped, since the 
Hydramite operates with the case 
tlooded 

The prime mover is directly connected 
through a flexible coupling 

Rotation can be in either direction. 
Capacities: 3, 5, 10 gpm, and other 
capacities on order 

Overall dimensions: 3 gpm—i2 23/32" 
high, 11 7/16" wide, 11 7/32" deep; 85 
gpm—23" high, 23" wide, 255/16" 
deep; dimensions for other capacities 
proportional 

For complete details on the Heleshaw 


Variable Volume Pump 
ask for Catalog P-60. s 


AMERICAN 
ENGINEERING 
COMPANY 


Division of United Industrial Cerporatien 
Dept. P-146 
2156 Wheatsheaf Lane 
Philadelphia 37, Pennsyivasie 
Phone: Cumberiand 9-3800 








cylinder manufacturers could pre- 
pare uniform designations for di- 
mensions of all types of air and 
hydraulic cylinders. 

Separate workshop sessions were 
held to discuss standards, ratings 
and classification of air valves, 
pumps and motors, filters, regu- 
lators, lubricators and traps 


@ Future Projects—In the gen- 
eral session of the Fall meeting 
NFPA president, Frank Flick and 
the committee chairmen reported 
on future projects. Establishing an 
SIC (Standard Industrial Classifi- 
cation) number for fluid power 
components is a task for the 
Government Relations committee, 


headed by Roy Stevens. The group 


BRIEF NOTES 
METAL FILLED RUBBER 


combining a high percentage of 


is working with the U. S. Bureau 
of the Budget on this. Investigation 
of a proper tariff structure for 
valves is being investigated. 
Hugh Federer reported on the 
project of gathering statistics on 
ratios such as current assets to cur- 
rent debts, net profits to net sales, 
net sales to net inventories, etc. 
There will be a quarterly report. 
Members are sending information 
to Ernst & Ernst who will compile 
ratios. These are aimed to assist 
management in evaluating their 
company’s performance based on 


industry averages. 


@ Next Meeting—Spring meet- 
ing is scheduled for May 14-17 at 
The Greenbrier, White Sulphur 
Springs, West Virginia. A new bro- 
chure describing the activities of 
NFPA is now available. Write Bar- 
rett Rogers, 5595 N. Hollywood 
Avenue, Milwaukee 17, Wisconsin. 


finely 
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divided and uniformly dispersed metal particles in silicone rubber, 
is reported by the Connecticut Hard Rubber Co., New Haven, 
Conn. Temperature range is —85 to 500 F. The material resists 
weathering, ozone, and ultraviolet light, and has uniform shielding 
against X-rays and other high energy radiation. 


. SHINGLE TO SELL MOLDED PACKINGS .. . Moulded synthetic 


mechanical packing will be marketed by L. H. Shingle Co. ¢ amden, 
N.J. as a result of its affiliation with Rockwell Mechanical Packing 
Co., Los Angeles. L.H. Shingle will handle Neo-fab (Neoprene) 
fabric and moulded products 


NEW HYDRAULIC PUMP AND MOTOR. manufacturing and market 


ing rights were acquired by Marquardt Corp., Van Nuys, Calif 
from Patrick H. Sullivan, N.Y. and inventor Elias Orshansky, Jr 
The cam design pumps and motors are suitable for high-torque, 


low-speed applications 


COMMON ADHESIVES ... will soon be ured to cement Teflon FEP 


fluorocarbon products. Bonding film was developed by E. I. du 
Pont de Nemours, Wilmington, Del., to provide a surface that will 


adhere to common cements, 


SCREW THREAD STANDARDS... from 33 countries are compiled in the 


new Robertson Guide to World Screw Thread Standards. The book 
lists and illustrates the differences between various thread types. May 
be purchased for $1.50 from W.H.A. Robertson & Co, Ltd. Lynton 
Works, Bedford, England 


NUMERICALLY CONTROLLED MACHINE TOOLS ... are described in a 


new 12-page booklet published by Ex-Cell-O Corp., Detroit, Michigan. 
Booklet tells about three types of machines, using continuous path 
control for milling cams, profiling, and contouring. 


MOLDED AND EXTRUDED SHAPES ... of Teflon FEP fluorocarbon resin 


are now fabricated by the U. S. Gasket Co., a division of Garlock, 
Inc., New York. The product is a supplement to Teflon TFE and has 
the advantage of being melt-processed in conventional extrusion and 


molding equipment. 
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DESIGN BARRIER 


by adding world’s first 


SQUARE BARREL 


to its CVA* Products 


CLASS 7 CYLINDERS 


Made with pressure cast and extrud- 
ed aluminum. Square head and bar- 
rel eliminate the need for tie-rods. 
Mounting holes can be drilled or 
tapped he mg into cyl- 
inder tubing. ylinders in 
%,”, 1", 14%" and 2” bores 
are pressure rated for 200 
psi Le or 1000 i. pon ang 
the most popular stroke eng tas. Working pressures to 
Available in 7 universal mountings. 3000 psi. Class 6: similar 


Write for in construction to Class 
MODEL “V" ; 
SOLENOID 
VALVES x 


Cataleg 107 3, but for air pressures to 
These small, compact, low-priced. 


3- and 4-way valves are furnished 
in two basic cycles: Type AR 
(air return) always returns to ini 
tial position when solenoid is de 
energized or piloci 

exhausted. Type R 

remains positioned 

as last energized 

until opposite sole- 

noid or pilot is 

actuated 





CLASS 3 & 6 CYLINDERS 


Class 3: a compact, steel 
plate, square-head cvlin- 
der with tie-rod and honed 
steel tubing construction 


ACTUAL 
743 
1” BORE 
BY 3” 
STROKE 


1000 PSI 


psi. Square head design 
permits interchangeable 
mounting dimensions. Meet or ex- 
ceed JIC requirements. Available 
in 18 standard mountings 


Write for Catalog 103 or 106. 


‘ 
4 
250 psi; hydraulic to 1500 “ § £ 


CLASS M| 


CYLINDER ™ NOPAK-MATIC 


Honed steel 
tubing, weld- 

ed flange con- 
struction eliminates 
tie-rods. For all 
types of heavy duty 
air or hydraulic ap- 
plications at pres- 
sures up to 650 psi. 
Available in 6 
standard mountings. 


Write for Catalog 101A. 


EC) CYLINDERS 
v ‘ VALVES 
A) ACCESSORIES 


NOPAK offers a complete 
line of Matched Fluid 


Power Components 


or ed 


ROTATING DISC VALVES | 


The original NO- 
PAK Valves, avail- 
able in 2-, 3-, 4- 
way, and many 
special cycles for 
control of cylinders to 500 
air or hydraulic. Pre- 
cision lapped rotating disc 
and body seat are always 
protected from pressure flow 
or exhaust. 


Write for Catalog 102A. 


- 


psi 





VALVES . 


Fast acting, high vol- , - 


ume air valves in +r) 
pipe sizes from 4" 

to 144” with master 

(air piloted) single or double 
solenoid. Removing cover 
plates affords easy access to 
piston poppets housed within 
removable, interchangeable 
cartridges. 100% J.A1.C. Easily 
modified for vacuum operation. 


Write for Catalog 105. 


Napa. 


( VALVES & CYLINDERS 





GALLAND-HENNING NOPAK DIVISION 
2743 S. 3)st Street 
MILWAUKEE 46, WIS. 





When COMPACTNESS 
is IMPORTANT... =". 


ae 


-f us 


GOR = L= ry 


SPECIFY Pathou 


HYDRAULIC CYLINDERS __ |jjii/» 


The Pathon single screw thread at 
taching method gives you extra 
ompactness, low stress concentra 
tion, and will withstand high greater 
shock load 


Adequate space between the bear- 
ing points gives you increased bear- 
ing and rod seal life, reduced power 
eating friction. 


The head seal in all Pathon Cyl 
inders is a true static seal, assuring 
you longer life in operation. 


Pathon Cylinders have fewer parts, 
are easy to assemble, disassemble. 


Pathon Hydraulic Cylinders are available in 1000— 
2000—3000 PSI and Low Pressure to 200 PSI 


Dathou 


MANUFACTURING COMPANY 
3823 PACIFIC AVE., CINCINNATI 12, OHIO 


FLUID OPERATED AND CONTROL EQUIPMENT 
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PLANT MAINTENANCE 
& ENGINEERING SHOW 
January 23-26 


International Amphitheatre 
Chicago 


ASME FLUID POWER SYSTEMS 
DIV. MEETING 
January 31 
Engineers’ Club 
Philadelphia 
ASME AVIATION CONFERENCE 
March 12-16 
Statler Hilton Hotel 
Los Angeles 
SAE NATIONAL AERONAUTIC 
MEETING 
April 4-7 
Commodore Hotel 
New York 
ASME MAINTENANCE & PLANT 
ENGINEERING CONFERENCE 
April 10-11 
Bancroft Hotel 
Wore ester, Mass. 
SAE A-6 COMMITTEE MEETING 


(Aero-Space Hydraulic & Pneumatic 
Systems & Equipment) 


Week of April 17 


Statler Hilton Hotel 
Detroit 


INTERNATIONAL MEETING 
ON FLUID SEALING 


April 17-19 


Sponsored by the British Hydro- 
mechanics Research Association 
Grosvenor Hall 


Ashford, Kent, England 
ASME PRODUCTION 
ENGINEERING CONFERENCE 

May 10-12 

Royal York Hotel 

Toronto 
NATIONAL FLUID POWER 
ASSOCIATION SPRING MEETING 

May 14-17 

The Greenbrier 

White Sulphur Springs, W. Va. 
ASME DESIGN ENGINEERING 
CONFERENCE & SHOW 

May 22-25 


Cobo Hall 
Detroit 
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HYDRAULIC 
SEALING 
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EXTRA TOUGH 
FOR HIGH PRESSURE 
PUNISHMENT 


Represented in Canada by:— 

Mr. P. J. O'Higgins, 

3825 FINCH AVENUE EAST 
AGINCOURT, ONT. 


HALL & HALL LTD - OLDFIELD WORKS - HAMPTON -: MIDDLESEX + ENGLAND 
P.5300 
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WEAR RESISTANT 










THOMSON 
AVOID the HIGH COST 
and difficulty of fabricating 
= = _ long, hard & straight 
. 1 ! parts by 
; é  <—a conventional 
men, "U methods! 


= i 
ardened ~ cround 


SHAFTS, ROLLS, GUIDE RODS and other long-round parts 
ELIMINATE WEAR and REDUCE COST 





ADVANTAGES 
fany- ek, of 60 Case 
i Se ere © COST REDUCTION ° GROUND FINISH 
ee + HARD BEARING SURFACE —» STRAIGHT PARTS 
+ NICK-& DENT-PROOF * DELIVERY FROM STOCK 


« ACCURATE DIAMETERS e ADDED STRENGTH 
e UNIFORM HIGH QUALITY 


TYPICAL 60 Case PARTS 


GUIDE RODS «+ SHAFTING «+ ROLLS ¢ TRAVERSE RAILS 
PISTON RODS « ARBORS « LEADER PINS « TIE RODS 
KING PINS « AXLES « CONTROL RODS ¢ GUIDE POSTS 

MANDRELS « BEARING ROLLERS ¢ SPINDL 





hameter from “4” 
pment of 60 Case 
f 


ecmianer Wels te ; THOMSON INDUSTRIES 


d é esentative 
Inc 
For emergency needs call collect : 
. C-4, h t, New Y 
Manhasset 7-1800 Dept. C-4, Manhasset, New York 





PARTS HARDENED to 600... 
increase life...reduce cost! 























product help to resolve system design prob- 


POWER PUMPS 
@ 1800 RPM 





90 HP 


6000 PSI 


P 
3000 PSI 10,000 PS! 


oa 
a 
z 


3000 PSI 6000 PSI SOOO PSI 4000 Psi 


3000 PSI 6000 PS! 


—~ 





“ByBs 


037 cv. in.* 
per rev. 


PF 9000 


PF 3003 (2.6 gpm) 
PF 3006 (4.1 gpm) 


PF 4004 (2.1 gpm)”” 


PF 3008 (5.7 gpm) 


PF 6006 (4.2 gpm 


PF 3016 (10.9 gpm) 


PF 6011 (7.9 gpm) 


PF 3021 (14.7 gpm) 
PV 3021 (0-14.7 gpm) 


PF 6015 (10.5 gpm 
PV 6015 (0-10.5 gpm 


PF 3046 (31.4 gpm) 
PV 3046 (0-31.4 gpm) 


PF 6033 (22.7 gpm) 
PV 6033 (0-22.7 gpm) 








PRESSURE 


VR 9101 


VR 3108 


VR 9103 
VR 3108 


VR 3108 
VA 3130 


VR 6108 
VA 6130 


VA 6130 





chanical efficiency and safety in working 
pressures. Dynex has repeatedly proven 
the economy of High Pressure Applications 
in the Mobile Field. We also hold the solu- 
tion to many problems that are common 


to systems operating below 3,000 psi. 


DIRECTIONAL 
CONTROL 
VALVES 


VD 4103 (0-3 gpm 


VD 4103 (0-3 gpm) 
VM 6106 (0-8 gpm) 
VM 6506 (0-10 gpm) 


VD 4103 (0-3 gpm 
VM 6106 (0-8 gpm) 
VM 6506 (0-10 gpm) 


VM 6106 (0-8 gpm) 
VM 6506 (0-10 gpm) 


VM 6106 (0-8 gpm) 
VM 6506 (0-10 gpm 


VM 6520 (0-30 gpm) 


VM 6506 (0-10 gpm 
VM 6520 (0-30 gpm) 


VM 6520 (0-30 gpm) 


VM 6520 (0-30 gpm 


VM 6520 (0-30 gpm) 
(2 bank) 


VM 6520 (0-30 gpm 


“Split-Flow” is obtainable in all Dynex pumps to 
volume combination for each phase of a work 








FLUID MOTORS 


in Ibs. torque/ 100 PSI 


MF 6011 (12.5) 


MF 3021 (30.3) 


MF 6015 (18.2) 
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COMPLETE LINE OF SINGLE AND DOUBLE ACTING CYLINDERS FOR EVERY APPLICATION 





c 


Dynex pumps feature “Split-Flow” power 
for pressures up to 10,000 psi and range 
from 1 to 90 H.P. or larger. 


Dynex complete line of control valves 
with advanced concepts in design offer 
greater versatility and system economy. 


Dynex now offers a new line of top per- 
formance, high quality cylinders with pre- 
cision bores, chrome rods and wipers. 


Dynex power units offer pressures up to 


10,000 psi featuring “Split-Flow” 


pumps 


to give time saving custom performance. 


Dynex :. 


777 DYNEX DRIVE 


PEWAUKEE, WISCONSIN 





PARKER PIONEERS AGAIN 


LEAKPROOF PORTS WHATEVER THE FLUID! 











PARKER NOW OFFERS A METAL SEAL TO. 
FIT THE S.A.E. STRAIGHT THREAD BOSS 


Parker, whose straight thread fittings and straight thread 
ports have been accepted by S.A.E. (and now by J.I.C.) 
as industry standards for hydraulic devices, has now de- 
veloped a stainless steel seal for use where the conven- 
tional, synthetic rubber “‘O"’ ring is not acceptable. 

Their new all-metal straight thread fitting features this 
resilient stainless seal, which seats within the confines of 
the S.A.E. straight thread boss configuration. The new 
seal cannot be removed from the fitting and, therefore, 
cannot be lost. It can be used again and again without 
damage to the boss or to itself. Because it is 303 stain- 


less, it works equally well with every known hydraulic 
fluid, petroleum-base or fire-resistant. 

Parker offers steel and stainless steel straight-thread 
fittings with stainless seals in both their ‘“Triple-lok®”’ 
37° flare design (illustrated) and their ‘‘Ferulok®’’ flare- 
less, ‘‘bite-type’’ design. Also available from Parker are 
tools with which to cut the mating S.A.E. boss. 

Hydraulic designers who have hesitated to standardize 
on the leakproof S.A.E. straight thread boss on applica- 
tions where they could not be sure what hydraulic fluid 
would be used are invited to write for complete engineer- 
ing test data on this new development. 


Parker FITTINGS AND HOSE 


DIVISION 


ARKER 
Apereerere 17325 Euclid Avenue + Cleveland 12, Ohio 
CORPORATION 

Poxeumaric ano, Hyorautic SYSTEM COMPONENTS 


HYDRAULICS & PNEUMATICS 
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800 H.P. Pump Unit Compris- 
ing a 400 H.P. Series D Axial 
Plunger Pump mounted at 

each end of a motor. 


= fs A. 


2 NS 


Control 
Desk 
for 
2500 Tor 
Tank 
mounted 
high & low 
pressure 
pump 
unit 


Forging 


ress 


f a manifold valve station and control desk for 1500 Ton 


ng Press with monitor panel 


CTRAULI( 


PUMPS 


AUToorauLiC 
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QUALITY 
CONTROL 


You get better, miore uniform oil seals as a 
result of National’s 4-part quality program 


1. New Seal Design 

2. Incoming Materials 
3. In-Process Control 
4. Quality Assurance 


©) 


In these four separate areas National follows rigid quality 
control mandates. 

Quality Control Managers and teams reporting directly to 
National’s General Manager work with Engineering to establish 
AQL’s~ Acceptable Quality Levels—for all new products. 

They supervise careful inspection of all raw materials in 
National Seals. They provide production inspection, monitoring 
performance of Manufacturing and developing new methods 

of in-process control. And finally, Quality Assurance, which is 
the periodic, random re-testing of production parts. 


For dependability in seals, and the nation’s finest oil seal 
engineering help, call your National Seal Applications Engineer 
(Yellow Pages under “Oil Seals”) or write direct. 


NATIONAL SEAL wusion,sca:sn.wocn.sower seanines, ne 


GENERAL OFFICES: Redwood City, California 
PLANTS: Van Wert, Ohio; Redwood City and Downey, California 
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® 
amesbury 


BALL VALVES* 
As Versatile As Industry Itself! 


Send for Jamesbury’s 
“At Your Service” Literature 


@ 1061 Jamesbury Corp 


January, 1961 


The words “Double-Seal” have delivered a new concept of valve dependability 
and performance. The exclusive “Double-Seal” design means complete shut- 
off on BOTH sealing surfaces of the ball. Because of this action the valve 
will hold pressure equally well in either direction. 


In long term high-cycling through a wide variety of applications, the 
“Double-Seal” Ball Valve has proven virtually maintenance free. 


For maximum leak-proof performance, full flow and easy quarter turn 
operation, the Jamesbury “Double-Seal” Ball Valve is a proven leader, 
JAMESBURY CORP., 
72 NEW STREET, WORCESTER, MASS. 


MATERIALS: DISTRIBUTORS IN PRINCIPAL CITIES 


Jamesbury “Double-Seal"” Ball Vaives are available in Types 303, 316 and Alloy 20 Stainless Steels, 
Carbon Steel, Bronze, Ductile Iron, Monel, Aluminum and PVC. Other materials on special order. 
Interchangeable seats and seals are available in “‘Tefion”, Nylon, Buna-N, Neoprene, Hypaion and 
natural rubbers. 

Pneumatic, Hydraulic and Electric Motor Operators to fit Remote Control Requirements. 


SIZES 


Screwed End: 44” through 3”. Flanged: 150# series — ¥2” through 12”, 300# series — ¥2” through 8”*. 
*10” and 12” on application *600# series on application. 


Circle 103 on Reader-Service Card 





USEFUL 
LITERATURE 





ROLLING 
DIAPHRAGM SEALS 


For valves, instruments, actu 

regulators, cvlinders and 

| sure transducers Pre-convo 

lulted and hand convoluted de 

Materials include nitrile sili 

Viton A, polyurethane, fluori 

é silicone, and butyl elastom 

Dacron, Teflor ind glass fab 

Design Manual BF-400-A has 

ppli ition sketches and design 

las. 28 pp Bellofram Corp 
fon Mass 


210 


ELECTRONIC FILTER 


For liquids. Perma-Ray uses ele 
#PR3-15-3M 

gpm, 4000 psi. #PR10 

50 for 1-10 gpm, 250 psi. Bul 
tin tells results of test per me thod 


nNrinciples 
| ple 


39S Performance curves 
ient Filter Corp Los An 


211 


AIR RECEIVERS 


For truck-mounted 
t | horizontal 


compressors 
und portable 
pacities from 3 to 120 gal. Kar 
rd Co., Marinette, Wis« 


212 


AIR VALVES 
MM il ul 


ition balanced spool 


mec hanic al 


und t-way \ ilves 

segments Thou 

les from less thar 

parts. Bulletin 60-1 
Ine Dayton 


TUBE FITTINGS 


g »*¢ il fitt ngs have sepa 
seal No need for 


ength or square cut 


For your free copy of publications 
reviewed, fill in the reader service card 


In tapered pipe, SAE straight 
thread fittings, and tube reducing 
adapters. Catalog also covers 
other fittings, valves, gages, oil 
fill and filter cap assemblies, tub- 
ing, and tube benders. Lenz Co., 
Dayton 


e214 


HYDRAULIC CYLINDERS 


Bores from 1%” to 12”. 17 
mountings. C4H Series for 2000- 
3000 psi. Interchangeable. Easily 
removed rod cartridge. Tie rod 
construction. Tapered cushions. 
Bulletin 260 has engineering, con- 
struction, mounting, accessory, rod, 
and porting information. Sheffer 
Corp., Cincinnati 


215 


MOTOR SELECTION GUIDE 


3” x 7” card shows frame size 
182 to 445U) and book price for 
ac motors from % to 125 hp. Drip 
proot and_ totally-enclosed fan 
cooled Tri-Clad ‘55’ squirrel-cage, 
horizontal motors. Motors are 3 
phase, 60 cvcle. tor 208-220 440 
or 550 \v General Electric Co 
+ henectady 


216 


THERMOSTATIC AIR VALVE 


Bulletin has pe rtormance curves 
ind design and application infor- 
mation on miniature valve. Solrac, 
Inc., North Hollywood, Calif 
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FLANGE GASKETS 


High-pressure series of standard 
ASA flange gaskets. For almost 
all types of ASA _ flanges—raised 
face, flat face, lapped joint, weld 


ing neck, slip-on screwed joints, 
and fitting flanges. Safe. blow- 
out-proof, metal-to-metal seals. Re- 
usable. No need to scrape, clean, 
or reface flange faces when re 


pairs to lines or equipment are 
required. 6400 Series Gask-O- 
Seals are for 65 to 275 F. They 
need no sealants on mating sur- 
faces or external surfaces. Vibra- 
tion doesn't affect them. 150, 300, 
100, 600, 900, 1500, and 2500-lb 
series. l-pg release has table of 
dimensions, drawings, and descrip- 
tion.—Parker Seal Co., Div. Parker- 
Hannifin Corp., Culver City, Calif 
& Cleveland 
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VALVES 


Replacement catalog sheets on 
small manually-operated 3-way 
valves, small 4-way directional- 
control valves, miniature solenoid- 
operated NC 2-way pilot valve, 
holding valves, multiple selector 
valves, and ways to eliminate cost- 
ly plumbing. Sheet numbers are 
191, 2.3, 3.1, 32, 3.5, 36, 4.1 
5.1, 5.2, 5.3, 5.4, and 6.1. Sarasota 
Precision Products, Inc., Sarasota 
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PNEUMATIC ACTUATORS 


For automatic throttling control 
Series 50 Conomotor has cylinder, 
piston with lipseals, positioner, 
cushion-loading regulator, and 
gage. Bores from 3” to 12%” 
Travels to 24”. Develop thrusts 
over 12,000 lb either direction. Can 
hold loads within 0.002” per inch 
of stem travel. Differential pres- 
sures operate them. Supply pres- 
sures from 20 to 100 psi. Conoflou 
Corp., Philadelphia. 
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SNAP-ACTING 

PRECISION SWITCHES 
Catalog includes data on new 

horsepower-rated 2HL series, new 

dpdt DA series, and three new 


sealed series. Also shows wide 


Continued on page 74 
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VALVED 
COUPLINGS 


PA 
SNAP-TITE inc.. UNION city. 


juncing—a dynamic new catalog for coupling users 
complete specs on 308, 756 possible coupling combinations 


And it’s hot off the press! This comprehensive new sional data for all sizes, 4,” to 6”. Working pres- 
62 page catalog contains complete information on sures, flow, pressure drop and spillage data are 
all sizes and types of Snap-Tite quick-connect, also provided in detailed graphs and charts. 


quick-disconnect couplings for: 

positive pressure applications; impact air tools; 
SPECIAL! RUBBER GASKET USAGE GUIDE SECTION 
For the first time in the quick-connect coupling 
; ; Wey : . field, a compilation of complete selection data 
no-spill aircraft and missile applications, describing packer seals to use in handling over 
300 fluids and gases. 


high pressure, vacuum and very low pressure; 
hard-to-handle fluids; no-spray applications; 


Included are descriptive cutaway and exploded 
illustrations and complete weight and dimen- 


Write today on your company letterhead for free copy! 


UNION CITY, PA. 
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The 
me fishy 


SERIES 


and companion 
**Master-test'’ 
group for extreme 
services requiring 
the ultimate in ac- 
curacy and stamina. 


Right 
(Jualily 


SERIES 
also for tough serv- 
ices, but less se- 
vere than the condi- 
tions served by the 
“Mastergauge” 


Gauge 
Sianard 


SERIES 
for the general run 
of gauge services. 
Marsh quality and 
accuracy at a mod- 
erate price. 


for every 
need 


n these three comprehensive Marsh 
have the world’s widest (yes, 

est) selection of pressure gauges. 
groups of gauges are not grades 
are Ainds the MARSH kind... 
neans that each gauge, within the 

s rated use, is the BEST of its 


he right Marsh Gauge and you have 
t answer to your gauge problem. 
bh for latest data 


MARSH INSTRUMENT COMPANY 


of Colorado Oil & Gas Corpora 
t. 19. Skokie. I. Marsh Instr 


if Canada) Ltd., 8407 


Edmont Alberta, Canada 
H ton Branch Plant. 1121 Rothwell St 
Texas 


MARSH 


GAUGES «+ THERMOMETERS 
VALVES 
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USEFUL 
LITERATURE 


variety of integral and auxiliary 
actuators. Dimension drawings, de- 
scriptions, force and movement 
specifications, electrical ratings, 
and photograph of each switch 
Data on bases, terminals, circuit 
arrangements, and NEMA stand- 
ard definitions of terms of preci- 
sion snap-acting switches. A sec 
tion shows how to choose the best- 
suited switch. Catalog No. 10-1 
32 pp.—Unimax Switch Div., W 
] Maxson Corp Wallingford 


Conn 
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SOLENOID VALVES 
Molded bodies of Teflon. Valves 


are for corrosive and abrasive ap- 
plications. Chemically inert. Shock- 
resistant. Normally-closed valves in 
all normal ac and de voltages 
Valcor Engineering Corp., Kenil- 
worth, N. J 
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TUBING & FITTINGS 


New catalog sections on tubing 
and fittings, hose, and 37-deg 
flare fittings. Show facilities, ap- 
plications, product capabilities, 
manufacturing procedures, design 
suggestions, and tooling data 
Formrite Tube Co., Two Rivers 
Wise. 
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CENTRIFUGAL CASTINGS 


Bulletin No. 158 describes cast 
ings of Mechanite Metal, Ni-Resist, 
Ni-Resist Ductile Iron, and Ductile 
Iron. It cites the advantages of 
centrifugal castings. Four pages 
chart their mechanical, physical, 
and chemical properties. Product 
photos. S8pp.—Centrifugally Cast 
Products Div., Shenango Furnace 
Co., Dover, Ohio. 
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SLIDING GATE 
PRESSURE REGULATORS 


Made of cast steel. For water 
air, and oil. For temperatures to 
600 F. Handle pressure drops to 
250 psi. &” to 2” body sizes 
Special low-flow seats for reduced 
capacities. Seats are self-cleaning, 


self-lapping. Upstream pressure 


helps seal by pushing against slid- 
ing gate. Seats slice across flow 
during operation. 100% metallic. 
Ball-bearing adjusting screw per- 
mits fast, accurate adjustment, 
eliminates torque action on adjust- 
ing spring. No lubrication or pack- 
ing. Bulletin JNP-5 has capacity 
charts, table of dimensions and 
weights, pressure and temperature 
ratings. OPW-Jordan Corp., Cin- 
cmnati 
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SWIVEL JOINTS 


O-rings seal ball-bearing unit 
Repack anywhere, anytime, with- 
out handling ball bearings. Chev- 
ron packing compensates for wear 
and varying temperatures. Pack- 
ing backup ring acts as a solid 
bearing during severe or shock 
loads. %”"—12” pipe sizes. Choice 
of materials and end connections. 
Eight styles. Thorton Mills Mfg 
Corp., Sunnyvale, Calif. 
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QUICK-CONNECT COUPLING 
FOR PERMANENT PIPING 


For quick addition or removal 
of relief, flow-control, or check 
valves from fluid-power lines. 
Tools not needed when couplings 
are used in pairs. Center section 
comes free when collars are pulled 
back. %” and 1” units in three 
finishes, three metals. Choice of 
four end fittings, eight seals. Snap- 
lite, Inc., Union City, Pa 
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VERTICAL COMPRESSORS 


Packages for 125 psi in sizes 50 
to 2000 hp. Capacities to 13,400 
cfm. Lube or non-lube. 17 models 
take floor space from 17% to 205 
sq in. Belt or direct drive Models 
VS and VE. Catalog V-100. Bury 
Compressor Co., Erie. 
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SUPER ALLOY TUBING 


Small-diameter tubing for 1650 
F. Alloys are 316 stainlesss steel 
A-286, Inconel X, Inconel 702, 
Hastelloy X, Hastelloy C, Haynes- 
25, and Waspaloy. Super alloys 
have 1000-hour _ stress-rupture 
strength at 1200 F, 25,000-psi 
minimum stress. They resist pro 
gressive oxidation and other types 
of corrosion. Bulletin 71 has creep- 
rupture data for each alloy. Shows 
short-time tensile properties of tub- 
ing at high temperatures. Table 


Continued on page 76 


u—> 

















FROM LIFT TRUCKS 


American Bosch 
Hydraulic Accumulators 


do more work at less cost 


From lift trucks to missile launchers, 
American Bosch piston-type hydraulic 
accumulators—rugged, compact, de- 
pendable—are gaining use in a wide 
number of industrial applications. 


As power storage chambers—to provide 
energy for engine cranking systems, mis- 
sile launchers, ground handling equip- 
ment, and numerous marine and indus- 
trial actuating mechanisms. 


As system pressure compensators—to 
automatically maintain system pres- 
sure by absorbing or expelling hydraulic 
fluid caused by changes in tempera- 


ture, internal leakage or other causes. 


As fluid dispensers—to store and dis- 
pense a variety of lubricants or liquids 
under controlled pressure. 


As transfer barriers—to serve as pressure 
transfer agents when a flexible barrier is 
required between fluids or fluid and gas. 


As shock and vibration absorbers—to act 
as surge chambers for smoothing high- 
pressure hydraulic pulsations... also as 
shock-cushioners for hydraulically oper- 
ated mobile equipment. 


Built to conform to MIL-A-5498C, ASME, 


TO MISSILE LAUNCHERS 


JIC and U.S. Coast Guard specifica- 
tions, and to operate over a wide range 
of temperatures, American Bosch piston- 
type accumulators may be mounted on 
convenient brackets in any position. They 
are available in one-pint to 10-gallon ca- 
pacity and for pressures up to 5000 p.s.i. 
Or they can be custom-made to your 
specifications. Write for illustrated bro- 
chure AC 110-02-2 or contact your near- 
est American Bosch accumulator distrib- 
utor. American Bosch, Springfield, Mass- 
achusetts, a division of American Bosch 
Arma Corporation. 


AMERICAN BOSCH ARMA CORPORATION 


7405 








combine low cost with outstanding 











performance and trouble-free operation! 


static or burst 
low-volume 

ic presses and 
ment @ Low price . now lowest of 
performance @ Readily 
variety of applications, 
ntrol to fully automatic 
ration @ Pumps can't stall as long as air 
pressure is maintained @ Pumps maintain 
hydraulic pressure indefinitely, automatical- 
mpensating for fluid expended e@ Ae- 
curate control of pressure and volume of 
w easily Maintained @ Standard size 
packing throughout, simplifying maintenance. 


@ Especially engineered for 
pressure testing, high-pressure 
Ow tests and operating hydraui 

ulp 
i f felation & 
adaptable « 


iple manual c 


a wide 


TWO COMPLETE SERIES AVAILABLE 


POW 














e Compact, light weight, easy to in- 
stall with only three connections required, 
to air, fluid supply and the work e Twe 
pressure ports, one equipped with valve, 
provide ease of control during operation 
@ Full 2°" NPT air supply system as- 
sures maximum performance @ 3¥2" dial 
ge@uge with pressure snubber for longer 


TWO COMPLETE SERIES AVAILABLE 


ay for Wustrated brochures 


and engineering data 


woter 
service 


SC 10-500 Series—-10 models from 
psi to 26,000 psi hydraulic pressure 


SC 10-600 Series—-&8 models from 
1000 psi to 30,000 psi 


UNITS 


for oil or 


water service 


life @ Full capacity muffler insures 
maximum performance, quiet operation 
@ Especially engineered for powering 
high pressure equipment, provides outstand- 
ing performance in applications for static 
and burst pressure testing and the op- 
eration of hydraulic equipment. 


SC 40-500—10 models from 
500 to 25,000 psi hydraulic pressure 


SC 40-6098 models from 1,000 to 
30,000 psi hydraulic pressure 


Designers and 














Hydraulic Engineering Corp. 


manufacturers of 


hydraulic equipment 


14032 So. Avalon Bivd., Los Angeles 61, Calif. 
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USEFUL 


shows AISI type number, avail- 
ability, form (seamless or Wel- 
drawn), and chemical composition. 
Tables of tensile strength, yield 
strength, elongation, Rockwell 
hardness, density, modulus of elas- 
ticity in tension, specific heat, 
thermal conductivity, thermal ex- 
pansion coefficient, age hardening, 
and oxidizing temperature. Bulletin 
covers heat-treating cycles of In- 
conel 702, A-286, and Waspaloy, 
their properties 
after heat treating. 
mal limits.—Superior 
Co., Norristown, Pa. 
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mechanical 
Tables of nor- 


Tube 


and 


size 


FILTER-REGULATOR 


Model O80, 
Maximum inlet pressure is 250 psi 
Outlet 


die-cast aluminum 


ranges are 0-5, 
psi. 4” NPT 


valve, 


pressure 
5-35, and 35-100 
Optional internal 
handwheel, pressure gage, panel 
mounting outlet tap. Bulle 
tin 1111-A has performance curve 
Rockwell Mfg. Co., Meter & Valve 
Div., Pittsburgh 
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relief 


side 


MANIFOLD-MOUNTED 
4-WAY AIR VALVES 
One supply line, 


one lubricator and filter, and one 
serves all 


one exhaust, 
connection 
valves. Manifolds are available in 
single-station units. Each station 
has independent cylinder ports. In 
nc side 5/32” and No side 
3/16”"-dia orifice sizes for 15-150 
psig, 175 F. Bulletin 321 has pho- 
tos, drawings, and description of 
Pacer Valves.—Ross Operating 
Valve Co., Detroit. 
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conduit 


-dia 


PISTON ACCUMULATORS 


Mounts in any position. Gas fill- 
er valve is recessed or shielded. 
End cap can’t be removed from 
charged accumulator. O-rings for 
all hydraulic fluids and abnormal 
temperatures. Temperature range 
is —65 to 250 F. Sizes from 1 pt 
to 10 gal. Normal operating pres- 
sures are 2000, 3000 and 5000 psi. 


Continued on page 78 
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OPENING NEW HORIZONS 


.in economical power application ma 1 @) . 
, oF 


7 










98% PLUS OPERATING EFFICIENCY 
MORE POWER PER CYLINDER DOLLAR 
PROVEN LEAKPROOF OPERATION . 
GREATEST SELECTION EVER OFFERED aie 
SAFE UNDER SEVERE LOADS 

SAFE WITH ALL KNOWN HYDRAULIC FLUIDS 

ea 01) 18) a ad te Od ed Od | oe 4, , 
DAMAGE-PROOF PISTON RODS 








Flick-Reedy... Winner of ‘‘Plant of the Year’’ Award and “Silver Anvil’’ Public Relations Award 


Miller Hydraulic Cylinders make impossible applications 
look easy. With Teflon Seals, Case-Hardened Rods (50-54 
Rockwell C), Patented “‘Shef” Tubing End Seals, and other 
exclusive standard features, these cylinders are practically 
ae damage-proof, are ultra-dependable under pressure and tem- 
MORE SAVINGS! perature extremes, and provide leakproof sealing with ALL 
hydraulic fluids. Built to exceed J. I. C. Specifications, these 
cylinders are achieving new highs in production and operating 
to offer an extra 10% price savings on our big economies in thousands of plants. Two great lines: Power- 
“stock” selection of: Packed Model H for 3000-5000 psi and Job-Rated Model J 
Model “H” (Hyd.) Cylinders, 142” through 8” bores; for 500-2500 psi. All bores, strokes and mounting styles. Big 
Model “J” (Hyd.) Cylinders, 142” through 14” bores; “Stock” selection for immediate shipment at substantial 
Model “A” (Air) Cylinders, 142” through 14” bores. savings. 
Strokes up to 36”, cushioned and non-cushioned. a ae ! 
Write for literature. 


<< — MILLER FLUID POWER 
vo | Pb neg 


Our ultra-modern, new “Plant of the Year’ with its 
special facilities and operating economies enable us 


Full Details On Request 








HANNIFIN om 


delivers air the way you want it! 


y) 


With “Crown” remote controlled 
units, you can filter and drain overhead 
air lines, control regulators from below, 
and fill lubricators without climbing. 
Or, with our completely standard units .. . 


: 





=. 
you can provide just the right amount of filtered, 
regulated and/or lubricated air right at your machine. 


NEW! PULSE-LUBE ... for off-beat air flow 


If air flow is uphill or light or so infrequent that air-borne 
lubrication won't solve your problem, you can deliver 
oil just where you need it, in the exact amount you need, 
through a tiny flexible tube with new “Crown” Pulse-Lube . . . 


All these “Crown” developments are detailed and described 
in a new, comprehensive “Crown” catalog (our Bulletin 0400-B1). 
We'll be happy to send you one. 


HANNIFIN COMPANY 
A DIVISION 
545 South Wolf Road «+ Des Plaines, Illinois 


r 
Ni acooman 


ne umaTic aNO HyorauLic SYSTEM COMPONENTS 
ge rrng 
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USEFUL 
LITERATURE 


Discharge port sizes from %” to 
2” NPTF. Lengths from 7.1” to 
82.1”. Weigh from 8.8 to 425 Ib 
Accumulator Manual Section AC- 
110-02-2 has cutaway and cross- 
sectional drawings, specifications 
table, and photos of applications 
and accessories.—American Bosch 
Sales Div., American Bosch Arma 
Corp., Springfield, Mass 
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ELECTRIC MOTORS 


Everseal encapsulation protects 
windings against chemicals, abra- 
sion, moisture, heat, weathering, 
oxidizing, fungus, salt 
detergents 


vibration, 
air, spray, oils, and 
Bulletin F-1995 describes epoxy 
resin encapulation for motors of 
% to 125 hp. Stator is enclosed 
in a mold, and resin injec ted under 


pe wckets Each 


vacuum. No air 
winding is permanently, individual 
ly sealed. After curing, windings 
and insulation become a solid unit 
Coils don't move under heavy 
loads. Bulletin F-2022 covers sili 
cone-rubber protection for wind- 
ings of form-wound motors of 150 
hp and up.—U. S. Electrical Mo- 
tors, Inc., Los Angeles. 
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QUICK-CONNECT 
COUPLING 


One twist connects, one twist 
disconnects. 1” coupling is proof 
rated at 3000 psi in aluminum 
Pressure drop less than 3.1” water 
at 6 gpm. Balanced-load character 
of locking mechanism doubles serv- 
ice life. Simplified sealing. Indicat- 
ing mechanism provides tactile, 
audible, and visible signal of open 
or coupled. Handles any fluids 
from air to exotic fuels. In wide 
range of materials, including plas- 
tic. Series 11 self-sealing and Series 
10 open couplings in \” to 3” 
sizes. Catalog No. C-2001 has cut- 
aways, descriptions, and cross-sec- 
tional drawings, and ex ploded 
drawings. Charts of dimensions, 
pressure drop and flow data, and 
temperature range and _ recom- 
mended seal for various fluids. 
Ordering instructions. 20 pp.— 
Jack & Heintz, Inc., Cleveland. 
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improved response 


for servo systems 
with high inertia loads 


HYDRAULIC RESEARCH’s derivative pressure feedback servo valve was developed for systems 
where servo response is limited by load resonances. The valve functions as a flow controller statically, 
and has the combined characteristics of a pressure-controller and flow controller dynamically. The 
dynamic characteristics are obtained by the use of load 

pressure feedback which is eliminated statically by a 

derivative network. Unit is in production. Write today ERIVATIVE PRESSURE <a om | 


= | hacer 
DERIVATIVE NETWORK PRESSURE FEEDBACK 


for complete details and spec ifications. 


HYDRAULIC RESEARCH (7) 


fi 


Division of Bell Aerospace Corporation 


and Manufacturing Company 


2835 N. Naomi Street, Burbank, Calif. * Victoria 9-6111 


REPRESENTATIVES: 
Hamden: Northeast Sales Engineer 
Grand Prairie: E. S. Betts © Toronto (Canada): Aircra 


Associates Inc. @ St. Louis: R. F. Carison 


ng © Long Island, Baltimore, Detroit, Cincinnati, Atlanta: Russe 
Noorkoping (Sweden): A. B. Hydraulmekano 


ft Appliances & Equipment Limited ®@ 
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SAVE ON 
LABOR COSTS 


Hi-Cyclic STACKING 
MANIFOLD AIR VALVES 


cee a valve in about 2 minutes or less with- 


Out disturbing piping or wiring. Remove 4 bolts 
and lift off valve 


Plug-in solenoid connections—no re-wiring needed to 
replace a valve 


Large manifold copscity—add valves at any time, using 
same air supply 


Manifold accepts 2 or 3-position, ,"", 3/4” and modified 
¥," sizes. ¥,"" valve mounts on 2%,” centers; 34” and 
modified '/,” valves mount on 25/,” centers. 


Wide open bus duct-type wiring area makes for easy 
installation of electrics. 


Built-in speed controls—with instruction plate that iden- 
tifies direction for speed regulation. 


These new Beckett Hi-Cyclic Air Valves provide fast 
reaction for accurate control. There are no working 
packings—seal is by precision metal-to-metal fit. Only 
the stainless steel spool and brass valve body in contact 
with media. Seven spool types are available to meet 
all requirements. New Hi-Cyclic Stacking Manifold 
Valves will save you money on direct labor costs for 
installation and replacement. Write today for full details. 


DISTRIBUTORS IN MAJOR CITIES (7/77 Aum 


COAST-TO-COAST AND IN CANADA MEMBER 


BECKETT-HARCUM CO. 
981 W. LOCUST STREET, WILMINGTON, OHIO 
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FLUID POWER 
BOOKS 


Volumes listed here are avail- 
able from the publisher or 
public libraries. 





Aircraft Hydraulics, Volume 1, Hy- 
draulic Systems; Volume 2, Com- 
ponent Design. Edited by H. G. Con 
way. Chapman & Hall Ltd., London, 
1957. Volume 1 covers fluids, hydraulic 
theory, system problems. Volume 2 cov- 
ers seals, pumps and motors, jacks, 
valves, servos, and piping. 


Basic Hydraulics (Navpers 16193), 
Superintendent of Public Documents, 
U. S. Government Printing Office, 
Washington. Contains basic informa 
tion on fluid mechanics, hydraulic com- 
ponents, and systems. 


Control System Components, John 
E. Gibson and Frank B. Tuteur, 
McGraw-Hill, New York, N. Y., 1958. 
Description of pump and valve con 
trolled servo systems, flow control 
valves, flapper nozzle valves, spool 
valves, and all types of positive displace 
ment pumps. 


Determ.nation and Correlation of 
Flow Capacities of Pneumatic Com- 
ponents, D. H. Tasi and M. M. Slaw 
sky, National Bureau of Standards. Dis 
cusses area factor for relating size, flow, 
and pressure drop in pneumatic compo- 
nents. Industrial and aircraft. 


Displacement Pumps & Motors, 
R. Hadekel, Sir Isaac Pitman & Sons, 
Ltd., London, 1951. Design and devel- 
opment of transfer and high pressure 
pumps, hydraulic and compressed air 
motors, and engine accessories. 


Fluid Mechanics, R. C. Binder, 
Prentice-Hall, New York, 1955. Covers 
basic relations and applications of 
liquids and gases. 


Fluid Power Control, John F. Black- 
burn, Gerhard Reethof, and J. Lowen 
Shearer, John Wiley & Sons, Inc., New 
York, 1960. Experimental and analytical 
approach to fluid power control sys- 
tems. The first two sections deal with 
fluid mechanics and components. The 
last two sections cover high pressure 


pneumatics. 


Fluid Power Controls, John J. Pip- 
penger and Richard M. Koff, McGraw- 
Hill, New York, 1959. A practical guide- 
book on controls for fluid power sys- 
tems. It describes their construction, op- 
eration, and maintenance. Included are 
valves, pumps, reservoirs, piping, and 
circuits. 


Fluid Power Directory, Industrial 
Publishing Corp., Cleveland, Ohio, 1960. 
1028 pages. $10. 304-page design section 

Continued on page 82 
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All the world’s 


Our stage’... 


Manufacturers 
all over the world 

have discovered the 
importance of fitting 
SUPERFECT Oil Seals and 
Hydraulic Packings for per- 
fect performance under 

the most exacting 


conditions. _ ‘ 
lhere is 


a type of Seal 
yr to meet virtually 
‘ every need. When a 
new project is in the 
course of development, 
our Research Depart- 
ment is available for the 
SUPERFECT solution 
to every sealing 
problem. 


A brand 
new catalogue 
is in the course 
of preparation. 
May we reserve 
one for you? 


Manufacturers of ‘SuPerfect’ Hydraulic Packings and 'O' Rings; ‘Romet’ water Be 


seals and mechanical pump seals; ‘Fidrac' Mechanical rubber mouldings; ‘Redcaps' 


Polythene Protective Caps and Plugs. 
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Keep ol! temperature 
Constant ror efficient 
trouble-Tree qoeration! 


A Sterlco Temperature Control Valve assures top performance of equipment. . . 


eliminates guesswork... 


avoids water waste. 


Easily installed... requires no 


maintenance or adjustments. Brings existing equipment up to J.I.C. standards.* 


TOO HOT! slippage 
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TOO COLD! 





AUTOMATIC — once installed and set 
at proper temperature no further ad- 
justment necessary 


COMPACT — requires very little space 
for installation. 


COMPLETE — thermostat bulb, capil- 
lary tube and valve all in one unit. 


MOUNTS IN ANY POSITION — hori- 


sluggish operation 


wasted water 


zontally, vertically, right side up, up- 
side down or at any angle. 


INEXPENSIVE — low initial cost fre- 
quently offset by savings of water 
alone. 


*J.1.C. (Joint Industry Conference) 
paragraph HS5.10 states: “When 
heat exchangers are used they shall 
be equipped with suitable automatic 
thermal controls.” 


leaders in oe ae 
femperoture 
controls 
since 1916 e 


5202 W. Clinten Ave., 


179 


Milwevkee 23, Wis. 


Industrial Control Division 


; = “= 
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includes nomographs and standards, air 
and oil circuits, fluid power product 
information, and information on recent 
applications and developments. Has a 
manufacturers directory of hydraulic, 
pneumatic, and_ electrical products, 
and a directory of trade names. Includes 
a directory of local sales outlets 


Fluid Pressure Mechanisms, H. G. 
Conway, Pitman Publishing Corp., N 

York, 1949. Describes fluid pressure 
equipment and systems for control ap- 
principles of devices, hy- 
and compressed 


plications, 
draulic, 
gas systems of high, medium, and low 


pressure, recent advances in design and 


pneumatic, 


application 


Hydraulic & Pneumatic Operation 
of Machines, H. C. Town, Philosophi 
cal Library, New York, 1956. Handbook 
on use of oil and compressed air for 


driving and controlling machines and 


vehicles 


Hydraulic & Pneumatic Power For 
Production, H. L. Stewart, Industrial 
New York, 1955. Discusses fluid 
fluids, circuit 


Press, 
power components and 
irrangements for control of sequencing, 
synchronizing, control. De 


scribes applications on industrial equip 


pressure 
ment 


Hydraulic Operation & Control of 
Machines, |. MeNeil, Ronald 
New York, 1955. Discusses hydraulic 


theory, component design, applications 


Press, 


Hydraulic Systems & Equipment, 
R. Hadekel, Cambridge University 
Press, New York, 1954. Hydraulic cir- 
cuits, control] aircraft systems, 
machine tools, manufacture 


gear, 
automat 
and installation of 


equipment, seals, 


valves, piping 


Oil Hydraulic Power & Its Indus- 
trial Applications, W. Ernst, McGraw- 
Hill, New York, 1959. Development, 
theory, and practical applications, sam 
ple calculations, and designs for hy- 
draulic components, pumps, and valves. 
First part deals with fundamentals, and 
second with generation of oil hydraulic 
power, its utilization, control, and trans- 


mission 


Positive Displacement Pumps & 
Fluid Motors, W. E. Wilson, Pitman, 
New York, 1950. Definitions, classifica- 
tion system, theory of operation, test 
procedure, test data analysis, design, 
operation of hydraulic clutches and 
transmissions. 


Proceedings of the National Con- 
ference on Industrial Hydraulics. 
Volumes published annually since 1949 
include all technical papers presented 
at these conferences. Available from IIli- 
nois Institute of Technology, Chicago. 
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Reliable main system pumps 


icts long recognized as 

vy behind the selection of 

American commercial jet 

for example, uses two Vickers 

variable pumps to operate 

t control boost and power 
> Starting 

. system reliability 

» results of the latest 

it met the specialized 


faster commercial jets 





These pumps are actually the fourth generation of a 
family that has fulfilled the hydraulic requirements of 
virtually every American-built transport in the last 20 
years 


New materials, components and 
design modifications are constantly 
being tested by specialists in these 
fields to insure performance 
reliability without equal 
Qualification tests far exceed the 


most rigorous service conditions 
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Spectrographic analysis is used to 
H Vv degree of impurities in semiconducto 
D R A U & | Cc Ss in research facility at Electric Produc 


plant in St. Louts 


like these... 





Special test configurations simulate actuz 
ing conditions. Here aircraft electroni 
equipment is put through its paces 





af 4 


stem only from 
FACILITIES 
LIKE THESE... 


a 


industry's most comprehensive 
hydraulic research and 
development program 


Dedication to research ... the search for a new and better way... 
is the principle on which Vickers was founded and prospered. 
Today, that spirit continues in the form of intense research activi- 
ties on a scale without parallel in the field of hydraulics and re- 
lated sciences 

At all nine Vickers plants, research activities are carried on as a 
vital part of each day’s business. The heart of Vickers research 
and development activity is carried on in the Administrative and 
Engineering Center. Here more than eight hundred engineers and 
technicians apply their skills in surroundings and with facilities 
designed expressly for this purpose only five years ago. Part 
of their effort is devoted to the constant improvement of products 
for the needs of today’s customers in industry and defense, and 
a substantial part of the effort is devoted to creating the future 


power transmission, energy conversion, and fluid transfer. 


This dedication to constant improvement, to vision, to not accept- 
ing the existing simply because it does the job now is your 
guarantee of products from Vickers which not only meet the need 
today but also contain a good measure of “tomorrow” as well. 











‘Yd 


ates + -weeees, 
~ Vickers Administrative and Engineering Center 
suburban Detroit provides an unmatched 
center of research and development activity in a 
facility specifically designed for this purpose. 


electronic 


paces 


Computers, both the analogue type and the solid state Univac digital type 
shown, are important tools in advanced planning of new products 


ICKERS. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE AND ENGINEERING CENTER 
DETROIT 32, MICHIGAN, U. S. A. 





IICKERS MOBILE HYDRAULICS DIVISION 


New concept in power steering 


Maximum maneuverability with finger tip control is an 
outstanding feature of Caterpillar’s new Traxcavator 
The ease and precision of power steering means more 
than operator convenience—it pays off in more material 
moved every hour on the job 

A completely new concept in power steering, developed 
by Vickers research and engineering specialists, enables 
the Traxcavator to get this top performance in a system 
using standard components. Tailor-made power steering 
can be provided for vehicles with axle loadings from 
1,500 to 128,000 Ibs. by combining the right high pres- 


Maintaining constant tension on material during its 
80-foot journey through this Inta-Roto plastic laminat- 
ing machine requires precise synchronization of infeed 
rolls with the heavier combining rolls. A pre-engineered 
servo system based on the “building block” concept 
made possible by Vickers research—meets these require- 
ments perfectly, providing instant, sensitive, accurate 
response to changes in tension and speed. 


In the “building block” concept Vickers offers standard 
hydraulic and electrical components pre-engineered into 





sure pump, servo valve, and the required cylinde 
each a standard component. All the elements are 
designed to meet the needs of today’s more po 
mobile equipment 
Complete system responsibility —offered only by V 
insures high quality, matched components throug 
Vehicle builders and users alike benefit from this 
vided responsibility for system design, operatio 
service. In addition, among hydraulic equipment 1 
facturers, only Vickers offers worldwide stock 
interchangeability of parts 


“Building block” pre-engineered servo syste 


tested and proved systems—permitting a sizable r 
tion in specialized engineering costs. These systen 
controllable by any of the electronic program 
means currently available 


Custom designed systems, when 
required, can be developed from the 
complete line of Vickers servo 
components including: servo 

valves, motors, pumps, trans- 
ducers and power supplies. 


FOR FULL 
FACTS... 


Concept of new, complete power 
teering systems is discussed tn this 
brochure that describes 


L 
asic installations and provides 


technical component information 


Ask for Bulletin MSI10 


y by Vickers 
ts throughout 
om this und! 
operation and 


nment r 
| “ t 


| 
adwid¢ 


FOR FULL 
FAG TS ..<. 


Features of electrically depressur- 
-d variable pumps and integrated 
yntrols are available in a pair ol 

bulletins that include performance 

curves, weights, dimensions, etc 


Ask for Bulletins A-6003 


Name 
Company 
Address 


City 


FOR FULL 
FACTS... 


Both electro-hydraulic servo com- 

ponents and pre-engineered 

‘Building Block” systems are de- 

scribed in this bulletin. Opera- 

9 sinnble codex - = tional information on velocity and 
q ae (dis positional control systems is in- 


Systems are 4 = 
ic programming \ — cluded. Ask for Bulletin 60-70 


Name 
Company 
Address 


City State 








QUICK GUIDE 
TO PRODUCT 
SELECTION 


e JANUARY 1961 


Hydraulics 
®Pneumatics 


DESIGNERS GUIDE ISSUE 


Specification Charts have been prepared 
by the editors of HYDRAULICS & PNEUMATICS 


from information supplied by manufacturers. 


Accumulators 


Actuators, Rotary 
Torque 


Aftercoolers, Air 
Compressors, Air 
Coolers, Oil 


Couplings, Flexible, 
Shatt 


Couplings, Fluid, 
Quick Connect 


Cylinders, Air 
Cylinders, Hydraulic 
Filters, Compressed Air 
Filters, Hydraulic 
Fittings, Tube 


Fluids, Hydraulic, 
Fire-Resistant 


Fluids, Hydraulic, 
Petroleum Base 


Gages, Pressure 


Joints, Rotating 
& Swivel 


Lubricators, Air Line 
Motors, Air 


128 
130 
126 
132 
136 


138 
140 
142 


146 
184 


148 


154 


182 


162 


166 


176 


172 


Motors, Fluid, Gear 
Motors, Fluid, Piston 
Motors, Fluid, Vane 
Pumps, Gear 


Pumps, Reciprocating 
Plunger 


Pumps, Rotary Piston 
Pumps, Vane 


Seals, Scrapers, Back- 
up Rings 

Switches, Pressure 
Tubing, Line & 
Cylinder 

Valves, Directional 
Control, Air 


Valves, Directional 
Control, Hydraulic 


Valves, Electro- 
hydraulic Servo 


Valves, Flow Metering, 
Air 

Valves, Flow Metering, 
Hydraulic 


Valves, Pressure 
Control, Air 


Valves, Pressure 
Control, Hydraulic 





ACCUMULATORS PessuRt 


RATING PSI 


CAPACITY CU. 


@ STANDARD 
O SPECIAL 


* AIRMATIC VALVE, INC. 
THE ALDRICH PUMP CO. 


* AMERICAN BOSCH DIV. 


e@e@o lo 
olele e lo | 

eo > + + 
eeeveec 


AUTOCLAVE ENGINEERS, INC. 


O 


BENDIX-PACIFIC DIV., BENDIX CORP. 


CESSNA AIRCRAFT CO. 


CLEVELAND HYDRAULIC CO. 


ELECTROL, INC 


+ 


* FLUID CONTROLS, INC. 


+ 


* GREER HYDRAULICS, INC. 


eo 
O 


+ 


. + , + + + > + + 
+ + + . + + + + + 


HALE FIRE PUMP CO 


+ 


* HASKEL ENGRG. & SUPPLY CO. 
HYDRA-POWER CORP Oo .@) 
Oo |O| 
Oo 0 ‘0 | 
e ‘e e e e 


elolojo. 


HYDRODYNE CORP. 


0190/0 


* HYDRO-LINE MFG. CO 


* KEELAVITE HYDRAULICS LTD. 


KEMP AERO PRODUCTS 


1°) 


lolo 
eeeeeece 
ecco | 
elolololololo 
e| |o 
ecoeoce 
jeleeeee 
eeeeojoo 


BENJAMIN LASSMAN & SON 


- 


* MILLER FLUID POWER DIV. 


* OIL-DYNE, INC 


* THE OILGEAR CO 


ec@e54aeceed0eo 


+ 


one 


PARKER AIRCRAFT CO 


+ 


* PARKER-HANNIFIN CORP. 


+ 


* PAYNE MANUFACTURING CO., INC. @oio 


+ 


@®o 


* THE S-P MFG. CORP |e e e 
* SPECIAL PRODUCTS CO. iC e| ‘e 
* SPRAGUE ENGINEERING CORP. oe 'e e 

SUPERIOR HYDRAULICS DIV. e| | ©) 


THOMPSON RAMO WOOLDRIDGE, INC. o| ‘e) le 


* VICKERS INC., MACHINERY 
HYDRAULICS DIV. 


VINSON MFG. CO., INC. 





THE WEATHERHEAD CO. 


























* WESTINGHOUSE AIR BRAKE CO. @ 
+ 4 
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AFTERCOOLERS, 


@ sTanoaro 
© SPECIAL 


R. P. ADAMS CO., INC 





AMERICAN-STANDARD IND. DIV. 


HEAT X, INC. 





INGERSOLL-RAND, INC 





* LE ROI DIV. WESTINGHOUSE 
__AIR BRAKE CO. _ 


JAMES A. MURPHY CO 


NIAGARA BLOWER CO 


PERFEX CORP 


* WESTINGHOUSE AIR BRAKE CO. 


YATES-AMERICAN MACHINE CO. 


YOUNG RADIATOR CO 


COUPLINGS, 
FLEXIBLE 
SHAFT 


x STANDARD 
O SPECIAL 


AJAX FLEXIBLE COUPLING CO 


BROWNING MANUFACTURING CO. 


CHAIN BELT CO. 
* DE LAVAL STEAM TURBINE CO. 


DETROIT POWER COUPLING CO. 


DIAMOND CHAIN CO., INC. 


THE FALK CORP 
GERSING MFG. CORP. 


LINK BELT CO. 


LOVEJOY FLEXIBLE COUPLING CO. 


MORSE CHAIN CO 


MIDLAND-ROSS CORP. 
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AIR CONNECTION / COOLING CAPACITY 


COOLANT 


FLUID POWER COMPONENT SELECTION CHART 
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ACTUATORS, 
ROTARY 
TORQUE 


@ stanoaro 
© SPECIAL 


BEHLEN MFG. CO 


i 
+_— 
ee 
* 


BETTIS CORP 


+ 
-+ 
+ 
= | 


CARTER CONTROLS, INC. 


- 6\e 
Oo 


rol 
0|8 @ 
>| 


> 
+ 
+ 


CLEMCO AERO PRODUCTS, INC. 


+ > > + 


CESSNA AIRCRAFT CO 


+ 
+ 


ELECTROL, INC 


+ 


+ 


| | 
e- 


ololelolele ee 


EX-CELL-O CORP 


+ 


le@ooole! 


> 


, 


+ 


eocieeee@ 


FLO-TORK, INC. 


ee 
Tole 


HOUDAILLE INDUSTRIES, INC. 


- 
+ 


eee @¢ 86 


+ 


HYDRA-POWER CORP 


+ 


KEMP AERO PRODUCTS 


LEDEEN, INC 


. 
+ 
+ 


ROTO-TORK MFG. CO 


\@ 
? 
e 
0o|\e@ @e0¢ e280 6 


olelelole @ 
ololelole 


THOMPSON RAMO WOOLDRIDGE INC. Oo |O e 
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COOLERS, 
OIL 


*” STANDARD 
© sPeciat 
AMERICAN-STANDARD IND. DIV. ee3<e6ieo 
GRISCOM-RUSSELL CO 010 |010/|0 
‘ - ee eet 
HEAT X, INC 
PERFEX CORP eeesie@ 
. + + + ——— — aa 
* RACINE HYDRAULICS & 
MACHINERY, INC. |S) | ee | e°@ 
THE ROSAEN CO ee @ 2 
; > + + + _ + 
TUBE REDUCING CORP @o'eie@o ee @ 
4 + + + } es Seat net 
* UNITED AIRCRAFT PRODUCTS, INC. O'O|O!IO!|O mm 0'10!|0 
|} oll | | | . 
* VICKERS INC., MACHINERY 
HYDRAULICS DIV. |9 | e |e) ee nd eee 
THE WHITLOCK MFG. CO. eee dll eeeee4e3440e2e @ a 
4 4 fh - — ane “a 
YATES-AMERICAN MACH. CO. ~4 e\e ee<eee3ee0e @ @ .@) 
| bb. x 
YOUNG RADIATOR CO ee°0 eei@eeeee0eie @ @ oo 
i 4 4 EE — —_ - = = 
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COMPRESSORS, 


@ stanvaro 


O SPECIAL 


ATLAS COPCO, INC 


> 


BELL & GOSSETT CO. 


+ 


BENDIX-WESTINGHOUSE 
AUTOMOTIVE AIR BRAKE CO. | 


ee 


| 


CARDAIR DIV 


> 
‘= 
0} 


| 
+ 


CHAMPION PNEUMATIC MACH. CO 


eeee 018 @ 


| 
— 
i 





T 


CHICAGO PNEUMATIC TOOL CO. 


@'0!lo 
‘e) 
@/0| | 
e@10. 
|= 
@/0 
++ 


. 


COOPER-BESSEMER CORP. 


0|}®@ @@ee @ 


+ 
eo 


| 
| 
| 
+——+-— 
| | 
| 
—_ 
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eSe@eceeoe @ 
@®0/@)/0) 


THE CORNELIUS CO 


DAVEY COMPRESSOR CO. 


} 


eeeose 8 
— 
| 


| 
— 
| 


THE DE-VILBISS CO 


e| 





| 
| 


DUNHAM-BUSH, INC 


> 
| 


FAIRBANKS, MORSE & CO 


| 
+ 


@ 0) 


FULLER CO 


, 


GARDNER-DENVER CO 


+ 
ee) 


| 


GAST MFG. CORP 


@e ee eceewe 


> 


} 


HAMILTON STANDARD DIV. 


HARWOOD ENGINEERING CO. INC 


HASKEL ENG. & SUPPLY CO. 





INGERSOLL-RAND CORP 


WALTER KIDDE & CO 


THE KRAISSL CO., INC 


t— 
|@ 


; 


LEAR-ROMEC DIV 


* LE RO! DIV. WESTINGHOUSE 
AIR BRAKE CO 


; 


eeoleeee 


LINCOLN ENGINEERING CO. 


; 


M. C. MANUFACTURING CO. 


; 


NASH ENGINEERING CO 


+ 


NORWALK CO., INC. 


@| 
eee 
0O|@e 
O|®e 
0|®@ 


PENNA. PUMP & COMPRESSOR CO. 


J 


« 
@\e\o 
ele cle eleleo 


PESCO PRODUCTS DIV., BORG- 
WARNER CORP. 


o 
oO 


als 


e| 
e| 
| 


QUINCY COMPRESSOR CO. 


ee c\@e@eeee'e 0 


SCHRAMM, INC. 


| 


«* 
w 
O | 


.e) 


STRATOS IND. PRODUCTS 


— 


*| 


; 


/O 


— 

ee 
2 2S —— 

WORTHINGTON CORP eee ee eee e 


al 
* WESTINGHOUSE AIR BRAKE CO. e°@ 
ee 
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COUPLINGS 


@ stanoaro 
O SPECIAL 
* AEROQUIP CORP 


AIRATERRA 


THE ARO EQUIPMENT CORP. 


QUICK- 


CONNECT 


BICONTINENTAL ENGINEERING CO. 


THE BRUNING CO. 


CENTURY ENGINEERING CO., INC. 


* CHAR-LYNN CO 


CLECO AIR TOOLS 


CONTINENTAL-EMSCO CO 


* CRAWFORD FITTING CO 


* EASTERN INDUSTRIES, INC 


FOSTER MANUFACTURING CO. INC. 


* HANSEN MFG. CO 


* HUNT VALVE CO. DIV. IBEC 


* IMPERIAL-EASTMAN CORP. 


WALTER KIDDE & CO. 


LINCOLN ENGINEERING CO. 


ON MARK COUPLINGS INC. 


* OPW-JORDAN CORP. 


OZONE AIRCRAFT COMPONENTS CORP. 


PIONEER HYDRAULICS, INC. 


RODGERS HYDRAULIC, INC. 


* A. SCHRADER'S SON Div. 


* SNAP-TITE, INC. 


* STRATOFPLEX, INC. 


* SYMETRICS, INC 


THOMPSON RAMO WOOLDRIDGE, INC. 


TITEPLEX, INC 


* TRU-PLATE, INC. 


ULRICH MFG. CO. 


WEATHERHEAD CO 


WIGGINS CONNECTORS, INC. 


MEDIUM 
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CYLINDERS, 
AIR 


us STANDARD 


© sPeciat 


* AIRMATIC VALVE, INC. 
AIR-MITE DEVICES, INC. 
AIROYAL MFG. CO 

ALKON paooucts corr. ' 


ALLENAIR CORP 


* ANKER-HOLTH DIV. WELLMAN ENGRG. 
ARROW TOOLS, INC. 


AUTOMATIC VALVE CO. 


JOHN 0. BACHMAN & CO. 


BECKETT-HARCUM CO. 


BELLOWS-VALVAIR DIV. 


* BENDIX-WESTINGHOUSE AUTOMOTIVE 
AIR BRAKE CO. 


THE BRUNING CO 


CARTER CONTROLS, INC. 


* CLIPPARD INSTRUMENT LABORATORY, INC. 


CONOFLOW CORP. 


CONSOLIDATED CONTROLS CORP. 


* CONTROL LINE EQUIPMENT 


CROSS MFG. CO. 





DENSMORE ENGINEERING CO., INC. 


DUKES COMPANY, INC. 


ELECTROL, INC 


THE FOXBORO CO 


* GALLAND-HENNING MFG. CO., NOPAK DIV. 


* HANNA ENGINEERING WORKS 


HYDRA-POWER CORP. 


HYDRAULIC POWER EQUIP. CO. 


HYDRAULIC PRESS MFG. CO. 


MYDRODYNE CORP 


* HYDRO-LINE MFG. CO. 


KEMP AERO PRODUCTS 
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Metal bowl guards and shatter proof bowls are also available. See charts on lubricators. 
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THE ARO EQUIPMENT CORP. 





BENDIX-PACIFIC DIV., BENDIX CORP. 





CHICAGO PNEUMATIC TOOL CO. 





GARDNER-DENVER CO. 





* GAST MFG. CORP. 


HAMILTON STANDARD DIV. 


INGERSOLL-RAND CO. 





LEAR-ROMEC DIV. 
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* LEIMAN BROS., INC. 
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BENDIX CORP., HAMILTON DIV. 


CENTURY ENGINEERING CO. 


* DENISON ENGINEERING DIV., 
- AMERICAN BRAKE SHOE CO. 


PLUID POWER EQUIPMENT CO. 


* MYDRECO DIV. NEW YORK 
AIR BRAKE CO. 


OZONE METAL PRODUCTS CORP. 


* RACINE HYDRAULICS & 
MACHINERY, | 


ROCKWELL MANUFACTURING CO. 


* VICKERS INC. MACHINERY 
___MYDRAULICS Diy. 


* VICKERS INC. MOBILE HYDRAULICS DIV. 
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* ADEL PRECISION PRODUCTS Div. 


JOHN S. BARNES CORP. 
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* BERRY HYDRAULICS Div. 
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CENTURY ENGINEERING CO. 
CESSNA AIRCRAFT CO. 
* CHAR-LYNN CO 


CLARK EQUIPMENT CO. 


* COMMERCIAL SHEARING & 
STAMPING CO 


DOUBLE A PRODUCTS CO. 

* DOWTY GROUP LTD. 

* EASTERN INDUSTRIES, INC. 
GENERAL HYDRAULICS, INC. 
HEIN-WERNER CORP. 


HYDRAULIC PRESS MFG. CO. 


* HYDRECO DIV. NEW YORK 
AIR BRAKE CO. 


* KEELAVITE HYDRAULICS LTD. 


LEAR-ROMEC DIV. 


NATIONAL WATER LIFT CO. 


* OIL-DYNE, INC 


PESCO PRODUCTS Div. 
BORG-WARNER CORP. 


VON RUDEN MFG. CO. 


* WEBSTER ELECTRIC CO 


WISCONSIN HYDRAULICS, INC. 


WOOSTER DIV. BORG-WARNER 
coap. 
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AMERICAN BRAKE SHOE CO. 




















* BERRY HYDRAULICS 








BSITONTINENTAL ENGINEERING 








CENTURY ENGINEERING CO. INC 





* CHAMBERLAIN INDUSTRIES LTD. 








* THE CORNELIUS CO. 





* DENISON ENGINEERING DIV... 
AMERICAN BRAKE SHOE CO. 


* DYNEX, INC 





GENERAL HYDRAULICS, INC. 


HYDRAULIC PRESS MPG. CO. 





LEAR-ROMEC DIV 


LOCKHEED IND. PROD. DIV. 


* LUGAS-ROTAX LIMITED 
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NATIONAL WATER LIFT CO. 
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NEW YORK AIR BRAKE CO 
WATERTOWN Div. 
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TEXAS HYDRAULICS, INC 
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* DE LAVAL STEAM TURBINE CO. 
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* HYDRECO DIV 
NEW YORK AIR BRAKE CO 


* KEELAVITE HYDRAULICS LTD 





THE KRAISSL CO., INC. 


LEAR-ROMEC DIV. 


* MONARCH ROAD MACHINERY 

NATIONAL WATER LIFT CO. | 
W. H. NICHOLS CO. 
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* NORTHERN ORDNANCE, INC 
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* OIL-DYNE, INC. 
* PARKER-HANNIFIN CORP 


PESCO PRODUCTS Div. 
BORG-WARNER CORP. 


* ROPER HYDRAULICS, INC. 


SARGENT ENGINEERING CORP 
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VON RUDEN MFG. CO. 





WARREN PUMPS INC. 
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WISCONSIN HYDRAULICS, INC. 












































WOOSTER DIV. BORG-WARNER CORP 
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WORTHINGTON CORP. 
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PUMPS, CAPACITY RANGE 
RECIPROCATING 
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MEDIUM DRIVES 
(GPM) 
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*AIRMATIC VALVE, INC 


MANUal 
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INTERNAL 
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THE ALDRICH PUMP CO 
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BLACKHAWK MFG. CO 
BRAND HYDRAULICS 


* COMMERCIAL SHEARING & STAMPING CO. 
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* DAVIES BROTHERS 


DONNELL HYDRAULIC CO 





GREENLEE TOOL CO 


HASKEL ENGRG. & SUPPLY CO. 


HEIN-WERNER CORP 


KOBE, INC 


LEDEEN, INC 
LINCOLN ENGRG. CO 
* MILLER FLUID POWER DIV 
* ORTMAN-MILLER MACHINE CO 
* OWATONNA TOOL CO 
WM. S. PINE 
* RACINE HYDRAULICS & MACHINERY, INC. 
* REPUBLIC MFG. CO 
RODGERS HYDRAULIC ENGRG. CO 
* SC HYDRAULIC ENG. CO 
* THE SHEFFER CORP 


SMITHS JACKING SYSTEMS LTD 
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* SPRAGUE ENGINEERING CORP 


STAR HYDRAULICS 
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* TOWLER BROTHERS (PATENTS) LTD 


WISCONSIN HYDRAULICS, INC 


WILLIAMS MACHINE & TOOL CO 
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WORTHINGTON CORP ! o a e 
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PUMPS 
ROTARY 
PISTON 


@ = sTANodaro 
© SPECIAL 


AMERICAN ~_ SHOE CO. 
KELLOG D 


= 
0'O0 
e@ 
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AMERICAN ENGINEERING CO. 


+ 


BENDIX CORP., HAMILTON Div. 


+ + + 


+ 
+- 


BERRY HYDRAULICS 
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+ 
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+ 
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BICONTINENTAL ENGINEERING 
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BLACKHAWK INDUSTRIAL Div. 


= 
+ 
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BRAND HYDRAULICS 
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@\0 
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CENTURY ENGINEERING CO., INC. 


T 
t 
} 


CESSNA AIRCRAFT CO. 


| 


ine) 
ee 


* THE CORNELIUS CO. 


= 


DAVIES BROTHERS 


DENISON ENGINEERING DIV., 
AMERICAN BRAKE SHOE CO. 


ele 

+ 
. 
eee 


DONNELL HYDRAULIC CO 


DYNEX, INC 


——+> 
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FOOD MACH. & CHEMICAL CORP. 


GREENLEE TOOL CO 


eo 
e| 


1 


HEIN-WERNER CORP. 


the 


ee 


KLINE MFG. CO. 


4 


LEAR-ROMEC DIV. 


LUCAS-ROTAX LTD. 


NEW YORK AIR BRAKE CO 
WATERTOWN DIV. 


NORTHERN ORDNANCE, INC. 


t 


eee0 


THE OILGEAR CO 


OWATONNA TOOL CO 


PEScO PRODUCTS “piv. 
BORG- WARNER CORP. 


RACINE HYDRAULICS ‘ 
MACHINERY, INC. 


RODGERS HYDRAULICS, INC. 


eee oe ee 80 8 


SUNDSTRAND HYDRAULICS 


TEXAS HYDRAULICS, IWC. 


THOMPSON RAMO WOOLDRIDGE, INC. 
—— oe — ——_ — ie oe 


VICKERS INC., AERO HYDRAULICS DIV. 


a 


VICKERS INC., MACHINERY r 
HYDRAULICS piv. | 


VICKERS-ARMSTRONGS LTD. \® 


* 0/0 


THE WEATHERHEAD CO. sd e 
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CAPACITY RANGE 
CU. IN. PER REV. AT O PSI 


AND SMAL 


NIT 
SIZE 
UNIT 

TAGE UNITé 
SHAET< 


s 


Vv 
ARi apie OE LiVE. 
, 
INGLE Unit 
DOuBiE U 
(‘SAME 
TANDEM 
(LARGE 
TWo 
Ouse 


@ stanoaro 


© speciat 


CENTURY ENGINEERING CO., INC 


‘ 


JOHN S. BARNES CORP 








* DENISON ENGINEERING DIV 
AMERICAN BRAKE SHOE CO. 




















DOALL CO 





* EASTERN INDUSTRIES, INC 





FLUID POWER EQUIPMENT CO 





GREAT LAKES MFG. CORP 








* GRESEN MFG. CO 





* HYDRECO DIV. NEW YORK 
AIR BRAKE CO 








LEAR-ROMEC, INC 











* LEIMAN BROS., INC 





Mm. Cc. MFG. CO 





——+—-__4 --——. +- ——_4—__- 


MECHANISMS INC 








PESCO PRODUCTS DiV 
BORG-WARNER CORP 





* RACINE HYDRAULICS & 
MACHINERY, INC 





ROCKWELL MANUFACTURING CO 





THOMPSON RAMO WOOLDRIDGE, INC 





* TOWLER BROTHERS (PATENTS) LTO 





* VICKERS INC. AERO HYDRAULICS DIV 





* VICKERS INC. MACHINERY 
HYDRAULICS DIV 








* VICKERS INC. MOBILE HYDRAULICS DIV. 
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* WELDON TOOL CO 




































































ZENO HYDRAULIC CORP 
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SCRAPERS, 
BACK-UP RINGS 
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© SPECIAL 


* ACE PRODUCTS CO 


ADVANCED PRODUCTS CO 
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| oe 

| a 
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‘eloleieieee@ 


O/}@'@ @'0\/@/'@'@'0'0 ©1892 0'8 6 6 8) 
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THE ANCHOR PACKING CO. 


* GEORGE ANGUS & CO. LTD. 


‘ele 


t 


* THE AUBURN MFG. CO 
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@®'0 ®@ 


AUTO-DIESEL PISTON RING CO 


BEARINGS, INC 


| | 
t+ 
@)'0 


t 
| 
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A. W. CHESTERTON CO 


CHICAGO-ALLIS MFG. CORP 


| 


oa 
@ 0|@/|0 


CHICAGO RAWHIDE MFG. CO 


a2 
oO 
|e 
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Cc. LEE COOK CO 


* CRANE PACKING CO 


* DARLING VALVE & MFG. CO 


* DISOGRIN INDUSTRIES 
DIXON con. 
JOHN L. DORE’ CO 
DOUBLE SEAL RING CO | 2 


ee 
onto) 


* DOWTY GROUP LTD 


* EXCELSIOR LEATHER WASHER MFG. CO. 


| 
FRANCE PACKING CO 
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0|0 | | | 0/0 
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ee} | e663 
e°e 

e'e @\e 
ee ee 
e6.3@ ee 
@\0 ee 
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* GARLOCK, INC 
GEO. W. GAYLE & SON eee 
* GOSHEN RUBBER CO 0'0!|0 
GRATON & KNIGHT CO. 7 0'0 |O 
* GREENE TWEED & CO. - ee°¢ 


* GROVER PISTON RING CO. | om ye @e 


HADBAR, INC ec 6 


* HALL AND HALL LTD ok * 


* HALOGEN INSULATOR & SEAL CORP. ee @e'¢6 


eee edie e@e 0/0/00 


HERCULES PACKING CORP. i@i0o/|0 


* E. F. HOUGHTON & CO. ee0e 
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SEALS, 
SCRAPERS, 
BACK-UP RINGS 


@ stanoaro 


© SPECIAL 
HYDRA- PACK SEAL CO 
HYDRAULIC ACCESSORIES CO 
HYDRAULIC PACKING CO 
INTERNATIONAL PACKINGS CORP. 
JOHNS-MANVILLE 

KOPPERS CO 


Inc 


LINEAR, INC 


* Cc. W. MARSH CO 


* MARTIN MERKEL K. G 
MASTER PNEUMATIC, INC 
* MINNESOTA RUBBER CO 

* NATIONAL SEAL DIV 
* PAGE BELTING co - 
PARKER SEAL CO 
PERIFLEX, INC 

PIONEER OILSEALING LTD. 


* PLASTIC & RUBBER PROD. CO 


PRECISION PISTON ames, INC. 
PRECISION nusssn pace. conr. 
RAYBESTOS-MANHATTAN, INC. 
REID ENTERPRISES, INC. 

J. E. RHOADS & SONS 

SEARLE LeATHER & PACKING CO. 
SERVOTRONICS, me 


WwW. S. SHAMBAN & CO 


SKINNER SEAL DIV 


@ ee @'e@,0/0 


SPARTA MFG. CO 
STILLMAN RUBBER CO 
TETRAFLUOR, INC 


ALBERT TROSTEL PACKINGS LTD 


UNITED AIRCRAFT PRODUCTS, INC. 


JAMES WALKER PACKING CO., INC. 
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SWITCHES, 
PRESSURE 


s STANDARD 


© sPeciat 


ALLOY BELLOWS, INC 


MIN 
MAX. PROOF PRESSURE 


DIFFERENTIAL 
Ps! PRESS. PSI CONNECTION 





* BARKSDALE VALVES 





CONSOLIDATED CONTROLS CORP 





* THE CORNELIUS CO. 





CUSTOM COMPONENTS SWITCHES, INC 








CUTLER-HAMMER, INC 





DYNAMIC CONTROLS CORP 


4 








FISHER CONTROLS, INC. 








GENERAL CONTROLS CO 





* GLASSCO INSTRUMENT CO 





GREAT LAKES MFG. CORP 





HAYDOON SWITCH, INC 
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* . 
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* HUNT VALVE CO 





HYDRAULIC PRESS MFG. CO 


+—-+- 





IMC MAGNETICS CORP 





KEMP AERO PRODUCTS 


+ 





WALTER KIDDE & CO. INC 





BENJAMIN LASSMAN & SON 


+ 


4 





WALLACE 0. LEONARD, INC 








MELETRON CORP 





NORTH AMERICAN MFG. CO 


———— 4 





* OIL-DYNE, INC 





* OWATONNA TOOL CO 








* PAYNE MFG. CO., INC 


SQUARE D COMPANY 


U. S$. GAUGE Div 


* VICKERS INC. MACHINERY HYDRAULICS DIV 
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VALVES, 
DIRECTIONAL 
CONTROL, 
AIR 


@ stanvaro 


© sPeciat 
AERO SUPPLY MFG. CO. INC. 
an vauves co 

+ AIRMATIC VALVE, INC 

+ AIR-MITE DEVICES, INC. 
ALKON PRODUCTS CORP. 
ALLENAIR CORP. 
ALLIED CONTROL CO., INC. 
ALTAIR, INC . . 

ARKWIN INDUSTRIES INC. 
ATKOMATIC VALVE CO., INC. 

* AUTOMATIC SWITCH CO 
AUTOMATIC VALVE CO. 
JOHN D. BACHMAN & CO. 
BALOWIN INDUSTRIAL CONTROLS 

* BARKSDALE VALVES 

* BECKETT-HARCUM CO. 

* BELLOWS-VALVAIR DIV., IBEC 

* BENDIX WESTINGHOUSE AUTOMOTIVE AIR 

BRAKE CO. 

BODNAR & MCDERMOTT, INC. 
CARTER CONTROLS, INC. 
CHANDLER EVANS CORP. 

* CIRCLE SEAL PRODUCTS CO., INC. 
CLARK CONTROLLER CO. 


CLA-VAL CO 


* CLIPPARD INSTRUMENT LABORATORY, INC. 


CONSOLIDATED CONTROLS CORP 

GEORGE W. DAHL, INC 
DYNA-MATICS CORP 
DYNAMIC CONTROLS CORP. 

* ELECTRO-HYDRAULICS LTD. 


ELECTROL, INC 


FISHER CONTROLS, INC 
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VALVES, 
DIRECTIONAL 
CONTROL, 
AIR 


* 
O 


THE FOXBORO CO 


STANDARD 
SPECIAL 


THE GABRIEL CO 
GALLAND-HENNING MFG. CO., NOPAK DIV. 
GENERAL CONTROLS CO 
J. 0. GOULD CO 
* HANNA ENGINEERING WORKS 
HIGH PRESSURE EQUIPMENT CO. 
* HOFFMAN VALVES, INC 
HOKE, INC 
* HUMPHREY PRODUCTS Div. 
* HUNT VALVE CO 
HYDRODYNE ccnp 
HYDROMATICS, INC 
* IMPERIAL-EASTMAN CO 
JANITROL AIRCRAFT DIV. 
KEMP AERO PRODUCTS 
* KEPNER PRODUCTS CO 
WALTER KIDDE & CO., INC. 
KOONTZ-WAGNER ELEC. CO. 
LEDEEN, INC 
* LOGANSPORT MACHINE CO. 
M. C. MFG. CO 
MAROTTA VALVE CORP 
* MARSH INSTRUMENT CO. 
* MARSHALSEA BROS. LTD 
MEAD SPECIALTIES CO 
MECHANICAL AIR CONTROLS, INC. 
* MODERNAIR CORP 
NATIONAL WATER LIFT CO. 
W. H. NICHOLSON & CO. 
* C. A. NORGREN CO 


* NOVI-MATIC VALVE Div. 
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VALVES, 
PRESSURE 
CONTROL, 

HYDRAULIC 


PRESSURE RATING PSI 
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* ADEL PRECISION PRODUCTS Div. 
AERO SUPPLY MFG. CO. 

* AIRMATIC VALVE, INC. 
ALTAIR, INC. 

* AMERICAN BOSCH DIV. 
ATKOMATIC VALVE CO., INC. 
ATLAS VALVE CO 
AUTOCLAVE ENGINEERS, INC. 
JOHN S. BARNES CORP 


BENBOW MANUFACTURING CORP 


BENDIX PACIFIC DIV. BENDIX CORP. 


BRAND HYDRAULICS 

A.W CASH VALVE MFG. CORP 
CESSNA AIRCRAFT CO 

CHANDLER EVANS CORP 

CIRCLE SEAL PRODUCTS CO., INC. 


COMBINATION PUMP VALVE CO. 


COMMERCIAL SHEARING & 
STAMPING CO 


CONSOLIDATED CONTROLS CORP. 


* THE CORNELIUS CO 


DENISON ENGINEERING DIV., 
AMERICAN BRAKE SHOE CO 


DOUBLE A PRODUCTS CO 
DOWTY GROUP LTD 
DYNA-MATICS CORP 

* DYNEX, INC 

* ELECTRO-HYDRAULICS LTD 
ELECTROL, INC 
GEORGE ELLISON LTD 
FAWICK CORP 


FISHER CONTROLS, INC 

* FLUID CONTROLS, INC. 

* FLUID POWER ACCESSORIES, INC. 
* FLUID REGULATORS CORP. 


* FULFLO SPEC. CO., INC. 
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VALVES, 
PRESSURE 
CONTROL, 

HYDRAULIC 


* STANDARD 


O speciat 


FUTURECRAFT CORP 





GENERAL CONTROLS CO 





* GRESEN MFG. CO 


@@eo |e 
& 


GROVE VALVE & REGULATOR CO. 





HIGH PRESSURE EQUIPMENT CO 





HYORA-POWER CORP 


O 
ole 


o|\@ ee @ 
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* HYDRAULIC ACCESSORIES CO 


HYDRAULIC CONTROLS CO 


HYDRAULIC PRESS MFG. CO 


olele ole 


* HYDRECO DIV. NEW YORK AIR BRAKE CO 


* KEELAVITE HYDRAULICS LTD 


KEMP AERO PRODUCTS 
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ele 
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* KEPNER PRODUCTS CO 


—+ 


KOBE, INC 
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* KOHLER CO 


KUNKLE VALVE CO 


+ 
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WALLACE 0. LEONARD,INC 
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* LOGANSPORT MACHINE CO., INC 


mM. Cc. MPG. CO 
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MANNING MAXWELL & MOORE, INC. 





MAROTTA VALVE CORP. 
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o;*eeie@eeeee e820 8 


* MARSHALSEA BROS. LTD 


ee 


* 
oe e\e 


e) 


NATIONAL WATER LIFT CO 


= 
lO 


J 


* Cc. A. NORGREN CO 


* OIL-DYNE, INC 


+ 


@\0 


* THE OILGEAR CO 


* OPW-JORDAN CORP 


—— 
| 
+ 


* OWATONNA TOOL CO 


PARKER AIRCRAFT CO 


PARKER-HANNIFIN CORP 


PAYNE MFG. CO., INC 


PEGASUS LABORATORIES, INC. 





PNEUDRAULICS, INC 0;|0|@ 


PNEU-HYDRO VALVE CORP. O;Oo;!;o 


; 
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VALVES, 
PRESSURE 
CONTROL, 

HYDRAULIC 


STANDARD 


tw 
O 


* RACINE HYDRAULICS & MACHINERY INC 


SPECIAL 


RANDALL ENGINEERING CORP. 


. 


REPUBLIC MFG. CO 
RIVETT, INC 
RODGERS HYDRAULIC, INC 
RONSON HYDRAULIC UNITS CORP 
SANDERS ASSOCIATES INC 
SARASOTA PRECISION PRODUCTS, INC. 
SARGENT ENGINEERING CORP 
SMITHS JACKING SYSTEMS LTO 
STERER ENGINEERING & MFG. CO 
TACTAIR VALVE DIV 
THOMPSON RAMO WOOLDRIDGE, INC. 
* TOWLER BROTHERS (PATENTS) LTO 
TRUE-FLO VALVE CO., INC, 
TRYCO PRODUCTS, INC 
TUTHILL PUMP CO 
* UNITED AIRCRAFT PRODUCTS, INC 
* UNIVERSAL HYDRAULICS, INC 
VACCO VALVE CO 
THE VALY-TROL CO 
* VICKERS INC. AERO HYDRAULICS Di¥ 
* VICKERS INC. MOBILE HYDRAULICS DIV, 
* VICKERS INC. MACHINERY HYDRAULICS DIV 
VICKERS-ARMSTRONGS LTD 
VINSON MFG. CO., INC 
* WATERMAN HYDRAULIC CORP. 
THE WEATHERHEAD CO 
* WEBSTER ELECTRIC CO 
WELDON HYDRAULICS LTO 
WESTON HYDRAULICS LTO 
WHITTAKER CONTROLS DIV 


WISCONSIN HYDRAULICS INC 


WOOSTER DIV. BORG-WARNER CORP 
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VALVES, 
ELECTRO 
HYDRAULIC 
SERVO 


@ sSTANdARD 
© sPeciat 


AERO SUPPLY MFG. CO. 


e AMERICAN MEASUREMENT v 
CONTROL, Inc. 


RAYMOND ATCHLEY, INC. 
BENDIX-PACIFIC DIV., BENDIX CORP. 
CADILLAC GAGE CO 
CONSOLIDATED CONTROLS 


DALMO VICTOR CO. 


* DENISON ENGINEERING DIV. 
AMERICAN BRAKE SHOE co. 


* DOWTY GROUP LTD 
GEORGE ELLISON LTD. 


GPE CONTROLS, INC. 


HAMILTON DIV., BENDIX CORP 
HYDRAULIC CONTROLS CO. 

* KEARFOTT Div¥ 

* KEELAVITE HYDRAULICS LTD. 
KEMP AERO PRODUCTS 
LEAR-ROMEC DIV 
MINNEAPOLIS HONEYWELL 
MOOG SERVOCONTROLS, INC. 


* THE OILGEAR CO 


PEGASUS LABORATORIES INC. 


PESCO PRODUCTS Div 
BORG-WARNER CORP. 


SARGENT ENGINEERING CORP. 


* VICKERS INC. MACHINERY 
HYDRAULICS Div. 


* VICKERS INC. AERO HYDRAULICS Div. 


VINSON MFG. CO. INC. 
WESTON HYDRAULICS LTD. 


WHITTAKER CONTROLS DIV. 
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Hydraulics & Pneumatics FLUID POWER COMPONENT SELECTION CHART 


TUBING, 
LINE & CYLINDER 


@ STANDARD 
© SPECIAL 


ALUMINUM CO. OF AMERICA 
AMERICAN CAST IRON PIPE CO. 
AMERICAN HOLLOW BORING CO. 
BABCOCK & WILCOX CO. 
BEARINGS, INC. 
BRIDGEPORT BRASS CO. 
COLUMBIA STEEL & SHAFTING CO. 
COPPERWELD STEEL CO. 
FORMRITE TUBE CO. 

* IMPERIAL-EASTMAN CORP. 


JONES & LAUGHLIN STEEL CORP. 


4+-—---+4-- 


ate 


THE LENZ CO. 


SAMUEL MOORE & CO. 


MUNRAY PRODUCTS INC. 


A. 8. MURRAY CO. INC. 


NATIONAL TUBE DIV. U. S. STEEL 


PITTSBURGH STEEL CO 


* POLYMER CORP. 


——+—___+—_4 
e | 


* REPUBLIC STEEL, STEEL & TUBES DIY. 


REVERE COPPER & BRASS, INC. 


e* e 


RYERSON STEEL CO. 


—+——_ 


SANDUSKY FOUNDRY & MACHINE CO. 


SAWHILL TUBULAR PROD. INC. 





SCOVILL MFG. CO. 


lelol 


= Sn Sn ee en ee 
€@'0/0/@| 


0 | 


THE SHENANGO FURNACE CO. 
THE STANDARD TUBE CO. 


SUMMERILL TUBING CO. 


aon 


* SUPERIOR TUBE CO. oO 


TRENT TUBE CO. ) @) 





TUBE REDUCING CORP. 
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COMMERCIAL 
SERIES 15...MODEL H 


High pressure 
shaft seal 





Low pressure 
shaft seal 


Hardened 
drive shaft 


Outboard bearing 





“OO” ring seals 


Patented 
wear plates 


Helical drive and 
driven gears 





ss T 
Heavy duty gear bearings 


A Remarkable New Fluid Power Pump 


COMMERCIAL presents the new, Series 15H fluid power 
pump —a logical extension of its Series 36H line which 
has received such outstanding acceptance. This small 
powerhouse possesses all the proven basic features of 
the larger COMMERCIAL fixed displacement gear pump 
but is designed for those applications where flow require- 
ments are less. The Series 15H is made in %”, %4”, 1”, 
1%”, 142”, 1354” and 2” gear widths and covers a delivery 
range from 3 to 15 gpm at 1200 rpm. It is recommended 
for continuous duty operation at pressures up to 2000 psi 
— at speeds up to 2400 rpm. Volumetric and mechanical 
efficiency rate over 90%. 15H pumps are available for 
flange or pad mountings of many styles and can be fur- 
nished with ports to accept tapered thread, straight thread 
or SAE split flange fittings. 


High performance for keeps 
Perfect alignment is “built in” these pumps because of 





INTERNAL PARTS ARRANGEMENT 


77/7 
ZL / 





























Common Reterence Center_t 2 l 
A-bearing carrier 
E-gear housing 


B-“O''ring seal C-bearing cuter race 
F-floating thrust plate G-gear 


D-bearing roller 
H-drive shaft spline 
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their unique basic construction which establishes the 
machining of all parts from one common reference, the 
gear center line. (See drawing. ) 

As shown, gear bearings also act as dowels —outmoded 
dowel pins are eliminated. 

Matched helical gears having mirror finish ground on all 
surfaces contribute to high volumetric efficiency and quiet 
operation. Thus, complete sealing is maintained — tooth 
to tooth and tooth to gear housing. Ruggedness, greater 
load capacity and dampening of unbalanced internal 
loading are assured by using integral gear hubs to serve 
as journals for the pump’s oversize gear bearings. In 
order to meet its own exacting standards, COMMERCIAL 
must, and does, produce its own gears. 





A dynamic seal is maintained between gear faces and 
special bronze alloy gear thrust plates. The entire thrust 
plate “closes in” against the gear face because of pressure 
pocketed behind the plate, thus compensating for any 
wear on its gear contact surface. Because the sealing area 
is confined to a small portion of the contact surface, the 
amount of friction has no appreciable effect on pump 
mechanical efficiency. 





Engineering experience available—personal technical 
service and assistance is yours for the asking. For more 
information write to Commercial Shearing & Stamping 
Company, Dept. A-1, Youngstown 1, Ohio. 





pumps, valves, 


LOM ROW 





cylinders, motors shearing & stamping 


Circle 43 on Reader-Service Card 





MANUFACTURERS’ INDEX 





A & A MFG. CO., INC., 712 S. 12th 
St., Milwaukee 4, Wis. 


, ent 


Nut 


ACE PRODUCTS CO., P. O. Box 784, 
1820 N. 12th St., Toledo 1, Ohio 


nt o page 22 


See uivertie 
sauge & 


t., Brookly 


Metals 
Calif 


enera 


7 Van Owen St Burbank 


ADEL PRECISION PRODUCTS, A DIV. 
OF GENERAL METALS CORP., 
1444 Washington Ave., Hunting- 
ton 4, W. Va. 


Ne 
A 


AERO GASKET CORP., 763 Hanover 
Rd., Meriden, Conn. 


Nee nt 


AEROQUIP CORP., INDUSTRIAL DIV. 
300 South East Ave., Jackson, 
Mich. 


Burbank 


AFCO FITTING CO., 5300 Harvard 
Ave., Cleveland 5, Ohio 
NS ¢¢ sdvertisement on ag 
Manufacturing Co ‘ Div of 
985! Sepulvede Bivd Los 


229 


AIRMATIC VALVE, INC., 7317 As- 
sociate Ave., Cleveland 9, Ohio 


Ss tisement on page 2 


Maze ; 25000 Miles Ave 


25, 281 
Bedford 


AIR-MITE DEVICES, INC., 4401 West 
Kinzie St., Chicago 24, Ill. 

See advertisement on page i 

Airoyal Mfg. Co., 1990 Spr agfel i Ave 


Names and addresses of manufacturers 
of products for fluid powered systems. 


center St., Corry, 

St., Allentown, 

Stewart-Warner Corp., 1826 
14 

St., Worcester, 

ntral Ave., 


Rd., B 


Hew 
oomfield, 
n Menomonee 


255 East 2nd St Mineola, 


Allen-Bradley Co., 136 W. Greenfield Ave., 
Milwaukee 4, W 
Allied Control 

New York 21, N. Y. 
Allied Metal Hose Co., 3746-9th Street, Long 


Island City |, N. Y. 


ALLIED WITAN CO., INC., 12500 
Bellaire Rd., P.O. Box 8725 Cleve- 
land 35, Ohio 

See advertisement on 

The Louis Allis Co., 427 E. Stewart St., Mil 
woukee |, Wis 

Allis-Chalmers Mfg. Co., Milwaukee |, Wis. 

Alloy Bellows Inc 18! Roseland Rd., 
Cleveland 12, Ohio 

Aimar Products, Inc., 
Cleveland 5, Ohio 


ALMO MANIFOLD AND TOOL CO., 
11470 Kaltz, Center Line, Mich. 
See advertisement on page 58 
ha Molykote Corp., Stamford, Conn 
Engineering Corp., 1003 Fine, M 


$ 
Co., Inc., 2 East End Ave., 


page 271 


10011 Meech Ave 


rporated, Terryville, Conn 
num Co. of America, Wm. Penn 
ttsburgh 19, Pa. 
rican Brake Shoe Co., Kellogg Div., 315 
W. Sth St.. Oxnard, Calif. 


AMERICAN BOSCH DIV., AMERICAN 
BOSCH ARMA CORP., 3664 Main 
St., Springfield 7, Mass. 


See advertisement on 


American Brass Co., Anaconde Metal 
Div., 698 S. Main St.. Waterbury 
American Cast Iron Pipe Co., 2930-léth St., 

North, P.O. Box 2603, Birmingham, Ala. 
The American Crucible Products Co., 1303 
Lorain, Ohio 


Way, 


page 75 


Hose 


berlin Ave., 


AMERICAN ENGINEERING CO., 
Wheatsheaf Lane & Sepviva St., 
Dept. P-152, Philadelphia 37, Pa. 

page 62 

Pittsburgh, 


See advertisement on 


A an Flexible Coupling, 180 


Ave., Erie, Pa 
American Hollow Boring Co., 1063 W. 
rie, Pa 


AMERICAN MEASUREMENT & CON- 
TROL, INC., 240 Calvary St., Wal- 
tham 54, Mass. 

See advertisement on page 30 
can Sealants Co., 705 N. Mountain Rd.., 
Newington) Hartford |i, Conn 

an-Standard Industrial Div., Sli! Tire- 

Detroit 32, Mich 

) Tools, Inc., 2100 Commonwealth Ave., 

Chicago, Ii! 

» Stock Gear Division, Perfection 

52nd & Vincennes Ave., Harvey, 


19th, 


Amer 


ANCHOR COUPLING CO., INC., 342 
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Pack Seal Co., 
Mich 


on page 284 
15490 Dale Ave., De- 


MC Magnetics Corp 
Arizona 


THE IMPERIAL-EASTMAN CORP., 
6300 West Howard St., Chicago 
48, i. 


See adve 


917 W. Madison St 


Phoenix 


rtisement on page 202, 20 


P. O. Box 387, 
12 Clinton Road 


dustrial Air Controls, Inc., 
Fort Worth. Texas 
justrial Control Products, 
aidwell, N. J. 
rial Hydraulics, Ltd., 10! 
eading, England 
ndustria! Engineering Corp., $25 
bine, Lovisville 8, Ky. 
ndustrial Measurements Corp 
ona, Calif 
trial Timer 


London Road, 
East Wood- 
, 445 Garey St 


j Corporation, 1407 McCarter 

Highway, Newark, N. J. 
ersol!-Rand Co., Phillipsburg, N. J. 

nstruments, Inc., P. O. Box ose. Tulso, Okla- 
home 

ntegral 100 Frank Rd., 


INTERNATIONAL PACKINGS CORP., 
Lake St., Bristol, N. H. 


See advertisement on page 201 


2620 W. Washing- 


Corp.., Hicksville, 
N. Y. 


ternational Register Co 
ton Bivd., Chicago 12, 


J 
Jack & 


JAMES, POND & CLARK, INC., 2181 
E. Foothill Bivd., Pasadena 8, Calif. 


See advertisement on page 267 


JAMESBURY CORP., 45 New St., 
Worcester 5, Mass. 


See advertisement on 


Heintz P. O. Box 6719 Cleveland |, 


page 71 


Aircraft Div., Midland-Ross Corp., 
4200 Surface Rd., Columbus 4, Ohio 
Jarett Compressor & ww ew Co., 275 
Central Ave., Newark 3 
Johns-Manville, 22 East 40th " St., 
16 N.Y 
Jones and Laughlin Steel Corp., 
Pittsburgh 30, Pa. 


Janitrol 


New York 


3 Gateway 
Center, 


Kahr res Inc., 
ford | 
KEARFOTT, DIVISION GENERAL PRE- 
CISION INC., Little Falls, N. J. 
See advertisement on page 267 
The Kebby Co., 2320 Custer Ave., Rockford, 
Hl. 


545 Windsor St., Hart- 


KEELAVITE HYDRAULICS, LTD., Al- 
lesley, Coventry, Eng. 
See advertisement on page 53 
Kempo Aero Products, Marshall Hill Rd., West 
Milford, N. J. 


KEPNER PRODUCTS CO., 7321 West 

59th St., P.O. Box 407, Summit, Ill. 
See advertisement on page 257 

R. P. Ketelson Company, Burbank, Calif. 

Walter Kidde & Co., Aviation Div., 675 
Main St., Belleville 9, N. J. 

Kistler Instrument Co., 15 Webster St., North 
ole N. Y. 

The K oe Monuiec at ng Co., 
Rd., Galena, 

Kobe fon 3040 E ” Slewen Ave 
Park, Calif. 


KOHLER CO., Kohler, Wis. 
See advertisement on page 261 
Electric Co., Inc., 516 N 
Michigan St., South Bend |, Ind. ; 
. ue Ce. Inc., Metal Products Div., 200 
Scott St., Baltimore 30, 
The Kraiss e, Inc., 303 


Hackensack, J. 
Kunkle Valve ‘Ce. 121 So. Clinton, Ft 


L & L MANUFACTURING CO., 21590 
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See advertisement on page 231 
Lanagan Co., Inc., i West Fair 
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brook, Conn. 

See advertisement on page 279 

ehigh Inc., Air Control Div., 1500 Lehigh 
Dr., Easton, Pa 


LEIMAN BROS., INC., 146 Christie 
St., Newark 5, N. J. a 


one ” 
See advertisement on page 262, 226, 240 


LENZ COMPANY, 3301 
Rd., Dayton 1, Ohio 
See advertisement on page 284 
nard Precision Products Co., 9200 Bolsa 
Ave.. Santa Ana, Calif 
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Oaks Ave., Pasadena, Calif. 


LE RO! DIV., WESTINGHOUSE AIR 
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See advertisement on page 55 
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oln Engineering ~~ Div. of McNeil Ma 
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: & Hydraulic Div. 
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LISLE CORP., 807 Main St., Clarinda, 
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Teerwickwire 
Mich. 
Phila- 


See advertisement on page 289 
3an Engineering Co., 4901 West Lawrence 
Ave., Chicago 30, Ill. 
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LOGANSPORT MACHINE CO., INC.., 
832 Center St., brei.cccrrypcged tad. 


ent 


4837 West 


Rose S$ 
Pa 


LUCAS-ROTAX LTD., 2200 Eglinton 
Avenue E., Toronto. Ontario, Cana- 
da 


Nee rndvertiaement page 46 


Beekerman & Waverly 


Michigar Ave at Dutt 


£ Bay 

Box BI. Ba 

THE MANATROL CORP., 2372 West 
7th St., Cleveland 13, Ohio 


m page 


E. Main Rd 
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Ave 


Cc. W. MARSH CO., 1385 Hudson St., 
eae aten. 

MARSH INSTRUMENT co. DIV. OF 
COLORADO O!L & GAS CORP., 
Dept. 10, 3501 Howard St., Skokie, 
i. 


Nee fwement «ao page j 


MARSHALLTOWN MANUFACTUR- 
ING INC., Subsidiary Electric 
Autolite Co., Marshalltown 4, 
lowe 


s ert ment n page 254 


MARSHALSEA BROTHERS LTD., 30 
Wellington Road, Taunton, Somer- 
set, England 


herry Ave 


MARVEL ENGINEERING CO., 7227 
N. Hamlin Ave., Skokie, til. 


pag 


MAYHEW PRODUCTS CO., 5316 
Sante Fe St.. Los Angeles 58, Calif. 


rtiizement on page 263 


Mfg 4332 Horatio St., Detroit 


} Mia 
} vitg 


s Angeles 


MARTIN MERKEL K. G., Sanitas- 
strasse 17/21, Hamburg-Wilhelms- 
burg 1, West Germany 


Palace Road 


rat 


1, West Spring St., Free- 


MIDWEST INSTRUMENT CO., 1021 
East State Fair, Detroit 3, Mich. 


See advertisement on page 269 


MILLER FLUID POWER, DIV. FLICK- 
REEDY CORP., 7NO15S York Rd., 
Bensenville, Ill. 

See advertixemen 

Millipore Filter Corp., P. O 

Mass 

MILWAUKEE CYLINDER CO., DIV. OF 
L. & M. MACHINE CO., 5757 South 
Pennsylvania Ave., Cudahy 7, Wis. 


See advertisement on page 283 


t on page 277 


Box 297, Bed- 


ear Honeywe Regulator Co., 2753 
Ave., South Minneapolis 8, Minn. 


MINNESOTA RUBBER CO., 3630 
Wooddale Ave., Minneapolis 16, 
Minn. 


See a 


yorau Sales Co.., 


on page 283 


67 E. Route I4 


x 375 Crystal Lake, i 
S Mot 


Oil Co.. 
7, N.Y 
400 


f 42nd St.. New York 


MODERNAIR CORPORATION, 

Preda St., San Leandro, Calif. 
See advertisement on 

. Mfg. Co., Inc., 240! Dur 
Racine, Wis 

MONARCH ROAD MACHINERY CO., 
1331 Michigan St., N. E., Grand 
Rapids 3, Mich. 


ad ve vent on page 281 


page 25 
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5345 Jefferson Street 


| Fanner Mfg. Co 
leveland 35, Ohio 
“ 1417 East High 


©. Box 476, Eliza 


Herricks Rd 
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170 East 


NATIONAL SEAL DIV., FEDERAL- 
MOGUL-BOWER BEARINGS, INC., 
Broadway at National Ave., Red- 
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Neve t 


~ 


7 
Div United States Stee Corp.., 
Penn F Pittsburgh 30. Pa 
ft Div. of Cleveland 
Palmer Ave., 
M 
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Detr ait 7, Mich 
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A. NORGREN CO., 3402 South 
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American Mfg. Co 
eland 5, Ohio 


NORTHERN ORDNANCE INC., SUB- 
SIDIARY OR NORTHERN PUMP 
CO., Columbia Heights, P.O., Min- 
neapolis 21, Minn. 


page 47 
4455 East 


See advertisement on page 287 


Norwalk Company, Water St., South Norwalk 
Conn. 


NOVI TOOL & MACHINE CO., Novi, 
Mich. 
See advertisement on page 242 
Nuclear Products Co., 15635 Saranac Rd 
Cleveland 10, Ohio 
Wm. W. Nugent & Co., Inc. 
St., Skokie, II! 
Numatics, Inc., 
Nylon Molding Corp., 4! 
wood, N. J 


3432 Cleveland 


Highland, Mich. 
South Ave., Gar- 


MCO 
Ohio 

OPW-JORDAN, 2298 Losantivilla, 
Cincinnati 13, Ohio 


See cdvertisement on page 240 


berdorfer Pump Div., Oberdorfer Foundries, 
nc., 3007 Thompson Rd., Syracuse, N. Y. 


THE OHIO CARBON CO., 12508 
Berea Rd., Cleveland 11, Ohio 


See advertisement on page 
Ohio Honing & Hydraulic Co., 23800 St. 
Clair Ave., Cleveland 32, Ohio 


OHIO SEAMLESS TUBE DIV. OF 


COPPERWELD STEEL CO., 132 W. 
Main St., Shelby, Ohio 


See advertisement on page 15 


Products Corporation, Springfield 


OIL-DYNE, INC., 2115C West Mar- 
quette Rd., Chicago 36, Ill. 


See advertisement on page 213 


THE OILGEAR CO., 1560 West Pierce 
St., Milwaukee 4, Wis. 
See advertisement on 
Dil-Rite Corp 
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n Mark Couplings, Inc 
s Angeles 4!. Calif. 
erating & Maintenance Specialties, 
ird St Charlotte. N 
Irtho-Pneumatic Div., 
Appliance Co., Inc 
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ORTMAN-MILLER MACHINE CO., 
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¢ advertisement on page 241 


OWATONNA TOOL CO., 710 Cedar 
St., Owatonna, Minn. 

See advertisement 

zone Metal Products Corp 
Ozone Park 16, L. I., N 


page 11 
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on page 1% 
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p 


P. S. P. Engineering Co., Div. of Inductior 
Motors Corp N. 6028 Walker Ave 
Maywood, Calif. 


PAGE BELTING CO., 
Concord, N. H. 


See advertisement on 


Eastman St., 
page 26 


PALLEY SUPPLY CO., 2263 East 
Vernon Ave., Vernon, Calif. 


See advertisement on page 2 
, 195 Herricks Rd.. New Hyde 


Parameters. Inc 
Park, N. Y 

Paramount Text . Machine, 13 
Ave., Chicago 3, Ill 

Parker Aircraft oe 5827 W. Century Bivd 
Los Angeles 45, Calif. 


PARKER FITTINGS & HOSE, DIV. OF 
PARKER-HANNIFIN CORP., 17325 
Euclid Ave., Cleveland 12, Ohio 

See advertisement on page 68 
Hydraulics, Div. of 
7325 Euclid Ave., 


S. Wabash 


Parker-Hannifin 
Cleveland 12 


Parker-Hannifin 


Culver City, 


Seal C A Div. of 
0567 Jefferson Bivd., 
Calif 


PATHON MANUFACTURING CO., 


3823 Pacific Ave., Cincinnati 12, 
Ohio 


See advertisement on page 64 


THE PAUL-MUNROE CO., 6430 E. 
Gage Ave., Bell Gardens, Calif. 


See advertisement on page 27: 
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PAYNE MFG. CO., INC., P. O. Box 
9364, Houston 11, Tex. 
See advertisement on page 231 
The Peerless Electric Co., 140! W. Market St., 
Warren, Ohio 
Pegasus Laboratories, inc., 
Rd., Berkley, Mich. 


Penna. Pump & Compressor Co., Easton, Pa 


PERFECTING SERVICE CO., 332 
Atando Ave., Charlotte 6, N. C. 


nt on page 225 


3690 W. Ii Mile 


See advertiseme 


Steel Body Co., East Street, Galion, 
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Pittsburgh Steel Co. 
19, Pa. 


PLASTIC AND RUBBER PRODUCTS 


CO., 2100 Hyde Park Bivd., Los 
Angeles 47, Calif. 
See advertisement on page 265 
Plastic Tubing Of Hudson, Inc., P. O. Box 493, 
Hudson, Ohio 


PNEUDRAULICS, INC., 8961 Central 
Ave., Montciaire, Calif. 
See advertisement on page 224 
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Mich. 
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1312 N. Fifth St 


Grant Bidg., Pittsburgh 


eu-Hydro Vaive Corp., 
edar Knolis, N. J 
neumatic-Hydraulic 
humb Div., P. O. Box 943, Ft. 


POKORNY POW-R-TROL PRODUCTS 
INC., 10643 Memphis Ave., Cleve- 
land, Ohio 


See advertisement on page 243 


THE POLYMER CORP. OF PENNSYL- 
VANIA, 2140 Fairmont Ave., Read- 
ing, Pa. 

See advertisement 
oole Foundry & Machine Co., 
Ave., Baltimore, Md “s - 

K. Porter Co., Inc., Thermoid Div., lacony 
Comly Sts., Philede phie 24, Pe. 
Jacks, Ltd.. Mayland Ave., 
smpstead, Herts, Eng 
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~ Yhio 
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PRECISION RUBBER PRODUCTS 
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7, Ohio 


See advertisement 
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Development Co., Tom 
Wayne, Ind. 


on page 61 
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on page 17 


Sregor Place, 
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Ww sconsin 
tive Closur Co., Inc., Capl oe Div., 

220 Elmwood Str eet, Buffalo 23, 

ector Products, Inc., 2142 West i5th St., 

eveland 13, Ohio 
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QUINCY COMPRESSOR 
Main St., Quincy, lil. 


See advertisement on me 
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r 


REF Mfg. Corp. 39! 
a, N 


R-P'& C Valve Div., American 
able Co., Inc., Tulpehocken St. & 


Valley RR. Reading, Pa. 

RACINE HYDRAULICS & MACHIN- 
ERY, INC., 2000 Albert St., Racine, 
Wis. 


See advertisement on 


Jericho Turnpike, Mineo 


Chain & 
Lebanon 


page 232, 


January, 1961 


RAMSEY CORP., P. O. Box 519, St. 
Louis 66, Missouri 

See advertisement on page 276 

ndal!l Engineering Corp., 5933 Bowcraft St., 

s Angeles 16, Calif. 


RAYBESTOS-MANHATTAN, INC., 123 
E. Stiegel, Manheim, Pa. 
See advertisement on page 32 
rner Mfg. Co., Inc., Box 148, 311 Page 
Sp ringfield 4 Ma 
) Tool Div., Red iin Cabinet Co., Red 
5125 


on, Pa. 
Roller Bit Co., Cleco Div 
nton Drive, Houston 20, Tex 
3 Enterprises, 2610 E. 67th St., 
Calif 
Reliance Electric & Engineering Co. 
Euclid Ave., Cleveland 17, Ohio 
R o Mfg. Co., 934 S. Main St., Willits, Ca 
Renewa Service, inc., !7th & Lehigh Ave., 
Philadelphia 32, Pa. 


REPUBLIC MANUFACTURING CO., 
15655 Brookpark Rd., Cleveland 
35, Ohio 


See advertisement 


REPUBLIC STEEL CORP., STEEL AND 
TUBES DIV., 224 East 131st St., 
Cleveland 8, Ohio 


See advertisement on 


Corp., Woodland Rd., 


sion, 
Long Beach 


2470! 


on page 259 


page 45 
Roseland 


toflex 


N. J 


REULAND ELECTRIC CO., 3001 W. 
Mission Rd., Alhambra, Calif. 

See advertisement on page 12 
olds Metals Co., P. O. Box 2346-ZA, Rich- 
ond, Va. 

J. E. Rhoads & Sons, 
Wilmington 99, Del 
M. H. Rhodes, Inc., 30 Bartholomew Ave., 
Hartford 6 Conn 
Rig y Screen and 
2749 Northwestern Hwy 
vett Lathe & Grinder, Inc 
Boston 35, Mass. 
bbins Aviation, Inc., 2350 E 
Angeles 58, Cal. 
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ester Manufacturing Co., 212 Roc 
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Hydraulics Div 
Pittsburgh 8, Pa 
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Strainer Co., Filter Div., 
Farmington, Mich 
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38th St., Los 


East 
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>ckwell Standard Corp., 

Mv 

ockwood Sprinkler Co., A Div. of the Game- 

well Co., 38 Harlow St., Worcester 5, Mass 

Rodgers Hydraulic, Inc., 7450 Walker St., 

Louis Park, Minneapolis 26, Minn. 

Ronson Hydraulic Units Corp., 1313 Lincoln 
Ave., Pasadena, Calif. 

ROPER HYDRAULICS, INC., P. O. Box 
269, Commerce, Georgia 

ment on page 260 


Haze! Park 


See advertis¢ 
Rosaen Co., 1776 East 9 Mile Rd.., 
Mich, 


ROSS OPERATING VALVE CO., 120 
E. Golden Gate A-e., Detroit 10, 


: 
Mich. 
See advertisement on 


y Lift Co., Div. of Dover Corp., Box 
2177, Memphis 2, Tenn. 
Rotary Seal Div., Muskegon Piston Ring Co., 
252 E. Sparta, Sparta, Mich. 
Rotex Punch Co., Inc., 2350 Alvarado St., 
Leandro, Calif. 
Rotherm Engineering Co., Inc., 
Ave., Chicago 31, lil. 
Roto-Tork Manufacturing Corp., 
Mack Ave., St. Claire Shores, 
Ww >. Rovang & Associates, Inc., 
umbia Bivd., Portland 17, Ore. 
Roya! Jet, inc., 1035 Westminster 
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. Calif. 
The er £o., 4700 Sen Pablo Ave., 
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well Sts 


page 9 
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Mich. 

1945 WN. 
Ave., Al- 
Glendale 
Oak- 
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Bu val & Ward, Midland Ave., 
N. 


Ryerson & Son, Inc., léth & Rock 


hicago 8, Ill. 


SC HYDRAULIC ENGINEERING 
CORP., 6318 S. Central Ave., Los 
Angeles 1, Cal. 


See advertisement on page 76 


THE S-P MANUFACTURING CORP., 
30201 Aurora Rd., Solon, (Cleve- 
land) Ohio 

See advertisement on page 258 

St. Lawrence Hydraulic Co., Inc., 22043 Van 
Born Rd., Taylor, Mich. 
nders Associates, Inc., Canal St., 
N.H 

Sandusky 


Nashua, 


Foundry & Machine Co., Market & 
Fulton Sts., Sandusky, Ohio 

sarasota Precision Products, Inc., 
Intosh Rd., Sarasota, Fla. 

Sargent Eng neering Corp., 2533 E. 5éth St. 
P. ©. Box 231, Huntington Park, Calif. 


THOMAS SAVERY PUMPS LTD., 
Bracebridge Street, Birmingham 6, 
England 

See advertisement on page 271 

Sawt Tubular Products, Inc., P. O. Box II, 

Sharon, Pa. 


A. SCHRADERS SON, DIV. OF SCO- 
VILL MANUFACTURING CO.., INC., 
470 Vanderbilt Ave., N. Y. 17, 

See advertisement on page 57 

Schramm, Inc., West Chester, Pa. 

Schroeder Brothers Corp., Ni ichol 
Box 72, McKees Rocks, Pa. 

Schutte & Koerting Co., 30 State Rd., Corn 
well Heights, Pa. 

Screen Products Co., 
well, New Jersey 


5737 Mc 


Ave., P. O 
74 Passaic Avenue, Cald 


SEALOL CORP., 181 Post Rd., Provi- 
dence 5, R. I. 
See advertisement on page 52 
Searle Leather & Packing Co., Marianha & 
Valley Bivd., Los Angeles 32, Calif. 


SERVOTRONICS, INC., 190 Gruner 

Rd., Cheektowaga, New York 
See advertisement on page 263 

Seely Instrument “an Inc., 377 4th St., 
Niagera Falls, N. 

Service Mfg. & sabes y “Co., 

etroit 3, Mich. 

w.s “Shamban En ngineering Co., 11617 West 
Jefferson Bivd., Culver City, Calif. 


THE SHEFFER CORP., 326 W. Wy- 
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See advertisement on page 49 

a | Co., 50 W. SOth St.. New York 20, 
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Sier-Bath Gear & Pump Co., Inc., 
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T Sinclair 
ternationa 
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SKINNER ELECTRIC VALVE DIV., THE 
SKINNER CHUCK CO., 95 Edge- 
wood Ave., New Britian, Conn. 

See advertisement on page 83, 34 
yvalve nc 1022 Raymond Way, Ana- 

_ heim, Calif. 

Smith, Jacking Systems Ltd., 

London, N. W. 2, Eng. 

Smith Welding Equipment 
Street S. E., Minneapolis 


SNAP-TITE, INC., 201 Titusville Rd., 
Union City, Pa. 

; See advertisement on page 738 

Socony Mobil Oi] Co., 150 E. 42nd St., New 
York 17, N. Y 


SONNET TOOL & MFG. CO., 576 
rey Prairie Ave., Hawthorne, 
alif. 


Edgware Rd., 
Corp., 2633 4th 
14, Minn. 


See advertisement on page 222 


Brass Sales, 1228 M-89 East, Allegan, 
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Mich 

Sparkler Mfg. Co., 219 Lake St., Mundelein, 
! 

Div. United States 


~y }. ‘Box 66, Dover, Ohio 


Sparta Manufact —_ 
eramic Tile C 


SPECIAL PRODUCTS CO., 15000 w. 

44th Ave., Golden, Colo. 
See advertisement on page 242 

Specialty Engineering Co., 248 W. 
Ave., San Gabriel, Calif 

Spencer Hydraulic Equipment Co., Inc., 
Eaton Lane, Racine, Wis. 

Sperry Products, Inc., Danbury, Conn. 

Sperry Gyroscope, "Co., Ltd., Great W. 
Road, Middlesex, Eng. 


Fairview 


2607 
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SPRAGUE ENGINEERING CORP., 
19300 South Vermont Ave., P. O. 
Box 121, Gardena, Calif. 


s 


404 


STERLING, INC., 5200 W. Clinton 
Ave., Milwaukee 18, Wis. 


Ave 
Culver 


60th 7 


STRATOFLEX, INC., P. O. Box 10398, 
Fort Worth 14, Texas 


Hammond, Steam Specialty 
- eaut Ohio 
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Pa 


SUN OIL CO., 1608 Walnut St., Phile- 


delphia 3, Pa. 


SUPER OIL SEALS & GASKETS, LTD., 
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Cirmtaghom | 30, apes 


Box 434, Cry 


SUPERIOR TUBE CO., 2006 German- 
town Ave., P. O. Box 191, Norris- 
town, Pa. 


g . ertisement on page 


SYMETRICS INC., 3100 Airport Ave., 
Santa Monica, California 


ertisement on page 226 


THOMSON 
Plandome Rd., 
N. Y. 


INDUSTRIES, INC., 
Manhasset, L. I., 


ent on page Gf 
gfield 4, Mass 
Was? 


Sellevue, 


THE TOMKINS-JOHNSON CO., 2524 
West Michigan Ave., Jockson, 
Mich. 


See advertisement on page 31 


TOWLER BROTHERS (PATENTS), 
LTD., Sardinia House, Sardinia St?., 
Kingsway, London, W. C. 2 

See advertisement on page 69 
at Plastics, Inc., 175.177 Willetts Road, 
ertson, L. |., N. Y. 


RONALD TRIST co., LTD., Bath 
Road, Sough, Bucks, Eng. 

See advertisement on page 215 

betta Solenoid C 329 North Milwau 

ee St. Milwaukee 2, Wis 


te! Packings, Ltd., Lake Geneva 


Co., Inc., 79 Bow St 
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Oakland 3, Calif. 
See advertisement 
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on page 261 
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W. Santa Anita, 
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Chemical 
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UNITED AIRCRAFT PRODUCTS, INC.., 
1116 Bolander St., Dayton, Ohio 
See advertisement on page 273 


Electric Controls Co., 83 School St 
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Motors Co., 200 East Slauson 
8 


nageles 54, Calif., Box 2 


tes Gav ge D American Machine 


ne Sellersville, Pa 
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UNIVERSAL HYDRAULICS, INC., 
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ler Rd., Willoughby. Ohio 


’ val nent on page 


mbe Ave., & 
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VERSA PRODUCTS CO., INC., 150 
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Wagner Electric 
St. Louis 14, Mo 
he James Walker Packing Co., Inc., 1620 
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Warco Industries, inc., 
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WATERMAN HYDRAULICS CORP., 
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See advertisement on page 4 
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See advertisement on page 13 
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See advertisement on page 277 
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‘ USE A READER SERVICE CARD 


for more information on new products, 
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PRODUCTS ADVERTISED 


ACCUMULATORS 
American Bosch Arma Corp. ... 
Cardwell Machine Co. 
Greer Hydraulics, Inc 
Special Products Co 


ACTUATORS, ROTARY 


Houdaille Industries, Inc. 


AIR COMPRESSORS 
Bell & Gossett Co. 
Cornelius Co. 
Gast Mfg. Corp. 
Le Roi Division 
Palley Supply Co. 
Quincy Compressor Co. ... 


AIR FILTERS, REGULATORS, 
LUBRICATORS & ACC ESSORIES — 

Bellows-Valvair .. 

W. R. Brown Corp. 

Hannifin Co. 

* A. Norgen Co. 

Perfecting Service 

Watts Regulator Co. 

Wilkerson Corp. 


AIR MOTORS 
Bellows-Valvair 


AIR STORAGE BOTTLES 


Cornelius Co. 


AIR TANKS 


Palley Supply Co 


AIR VISES 
W. R. Brown Corp 


BEARINGS 


Southwest Products Co 


BELLOWS 
A & A Mfg. Co., Inc. ... 


BLOW GUNS 
Tru-Flate, Inc 


BOOSTERS 
Davies Bros. 
SC Hydraulic Engineering Corp. 
S-P Mfg. Corp. 
Sheffer Corp. 


Sprague Engineering Corp. .....17 


BOOTS 
A & A Mfg. Co., Inc. 


BRAIDING MACHINERY 
B & F Carter & Co., Ltd. ....... 
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CARBON-GRAPHITE 
COMPOUNDS 
ee Ge GA eiviccdc oneees 136 


CLOSURES, PROTECTING 


Clover Industries, Inc. 


CONTROL PANELS 


Cardwell Machine Co. . 


CYLINDERS 
Airmatic Valve, 
Be llows- Valv: air 
Bendix-Westinghouse 
Be = Harbor Engineering 
Works, Inc. 
Clippard Instrument 
Laboratory, Inc. 
Control Line Equipment 
Cross Mfg. Co. .. 
Dynex, Inc. 
Galland-Henning Mfg. Co. 
Groban Supply Co 
Hannifin Co. ... wks 
Hydro-Line Mfg. Co. 
Logansport Machine Co., In 
Miller Fluid Power ... ; 
Milwaukee Cylinder Co. 
Modernair Corp 
Oil-Dyne, Inc. ... 
Oilgear Co. 
Ortman-Miller Mac hine Co 
Palley Supply Co eke 
Pathon Mfg. Co. 
S-P Mfg. Corp. ... 
4. Schrader’s Son ... 
Sheffer Corp. 
Tomkins-Johnson Co 
Universal Hydraulics . 


DEHYDRATION E _ IPMENT 


Cornelius Co 


ELECTRIC CONTROLS 


Control Switch Div 


ELECTRIC MOTORS 
Cornelius Co. , 
Reuland Electric 


FILLER BREATHER 


Paul-Munroe Hydraulics ... 


FILTERS, HYDRAULIC 
Briggs Filtration Co. J 
Capital Engineering & Mfg. Corp. 3: 
Dollinger Corp. 5 
Marvel Engineering Co. 
FLEXIBLE TUBE & 


PIPE MACHINERY 
B & F Carter & Co. Ltd. 


IN THIS ISSUE (Advertisers’ Index on pages 288-290) 


FLUID MOTORS 
Chamberlain Industries Ltd. .... : 
+ ee Pree 46 
Groban Supply Co. 
Hydreco Div. 
Keelavite Hydraulics Ltd. 


FLUID RECONDITIONING UNIT 
Mayhew Products Co. .......... 123 


FLUID STEERING 
SERVOCONTROL 


Char-Lynn Co. 


GAS COMPRESSORS 
Haskel Engineering & Supply Co. 88 
Sprague Engineering Corp. ....178 


HOSE, FITTINGS, & 
ASSEMBLIES 
Aeroquip Corp. 
AFCO Fitting Co. 
Anchor Coupling Co., Inc. ..15, 
Clippard Instrument 
Laboratory, Inc. 
Lenz Co. 
Polymer Corporation of 
Pennsylvania 


HYDRAULIC CHECKING U NIT 
Bellows-Valvair 
Pokorny Pow- R- Trol 
Pe, B -basotbencccates 151 


HYDRAULIC FLUIDS 
Pe Se Gh te cok edwhascceeenee 180 


HYDROSTATIC TRANSMISSIONS 


Dowty Hydraulic Units 


MAGNETIC PLUGS, 
SEPARATORS & STRAINERS 
Lisle Corp. 


MANIFOLDS 
Almo Manifold & Tool Co. ..... 


MATERIAL FOR PACKING, 
SEALS 
E. L du Pont de Nemours & Co. . 5 


MUFFLERS 
Allied Witan Co. 


OIL RECLAIMERS 
Se GHA Gn deessewisceeds 91 


PACKING & SEALS 
Aero Gasket Corp. 
George Angus & Co., 
Continued on next page 
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Auburn Mfg. Co 

Crane Packing Co. 

Darling Valve & Mfg. Co 

Disogrin Industries, Inc. .. 

: xcelsior Leather Washer Mfg. Cc 0. 
Garlock, Inc. . 

Goshen Rubber Co., Inc. 

Greene, Tweed & Co 

Hall & Hall Ltd 

Halogen Insulator & Seal ( orp 

E. F. Houghton & Co 
International Packings Corp 
Lee Co. . 

C. W. Marsh Co. . 

Martin Merkel K. G. . 
Minnesota Rubber Co 

National Seal 

Page Belting Co we 
Plastic & Rubber Products Co 
Precision Rubber Products Corp. 
Raybestos-Manhattan, Inc. . 
Super Oil Seals & Gaskets Ltd. 
Ronald Trist & Co. Ltd. 

United Aircraft Products, Inc 


PIPE & TUBE BENDERS 


Chamberlain Industries Ltd 


PISTON RINGS 


Grover Piston Ring Co., In 


PLUMBING TOOLS 
Sonnet Tool & Mig. C 


POWER STEERING 
Vickers, Inc 


POWER UNITS 
Cardwell Machine Co. 
Dynex, In 
Greenlee Tool Cx 
Monarch Road Machinery C¢ 
Oil-Dyne, Inc 
Oilgear Co 
Owatonna Tool Co 
Palley Supply Co. .. 
Racine Hydraulics & 
Machinery, In 
SC Hydraulic Engineering Corp. 
Sheffer Corp 
Towler Bros 


PRESSURE GAGES 
Glassco Instrument Co. .. 
Heise Bourdon Tube Co., Inc. 
Helicoid Cage Division 
Marsh Instrument Co 
Marshalltown Mfg. Inc. 
Mid-West Instrument Div. 


PRESSURE SNUBBERS 


Chemiquip Co 


PRESSURE SWITCHES 
Barksdale Valves 


PUMPS 
Adel Precision Products 
American Engineering Co. 
Berry Hydraulics 
ommercial Shearing & 
Stamping Co 
Cornelius Co. . : 
De Laval Steam Turbine Co 
Dynex, Inc ssease 
Eastern Industries, In 
Groban Supply Co 
Hydreco Div 
Keelavite Hydraulics Ltd. 
Lucas-Rotax Ltd 
Northern Ordnance, 
Racine Hydraulics & Machinery, 
Inc. .. coocckae, 156, 158 
Roper Hydraulics, Inc 
Thomas Savery Pumps Ltd. ....168 


Towler Bros. (Patents) 
Vickers, Inc. 


PUMPS, AIR 
Gast Mfg. Corp. 
Leiman Bros., Inc. 


PUMPS, HAND 


ee GON. sate ns us avuencmwana 172 


PUMPS, METERING 
Oilgear Co. 
Weldon Tool Co 


PUMPS, VACUUM 
Gast Mfg. Corp. 


QUICK CONNECT COUPLINGS 
Aeroquip Corp. ... 
Hansen Mfg. Co. . 
OPW-Jordan Corp. 
Snap-Tite, Inc. 
Symetrics, Inc. 


REMOTE CONTROL, HYDRAULIC 
Pe GI ica wise caenen 100 


RETAINING RINGS 


Ramsey Corp 


ROD WIPERS, 
SCRAPERS & ASSEMBLIES 
Ace Products Co. ... 


Hydraulic Accessories Co 


SEPARATORS 


Cornelius Co 


SERVO COMPONENTS 
American Measurement & Control, 
Inc. 
Hanna Engineering Works 
Servotronics, Inc. 


Vickers, Inc. 


SERVOVALVES 
American Measurement & Control, 
Inc. 
Hydraulic Research & Mfg. Co. .. 
Kearfott Div. 


SHAFTS & GUIDE RODS 


Thomson Industries, Inc. 


SIGHT GAGES, LIGUID LEVEL 
Century Hydraulics 


Federal Brass Mfg 


SLEEVES 
A&A Mfg. ¢ 


SOLENOIDS 
Clippard Instrument 
Laboratory, Inc 

Detroit Coil Co 


TEMPERATURE CONTROL 


Sterling, Inc 


THERMOMETERS 
Marshalltown Mfg. Inc. 


TUBE FITTINGS 
AFCO Fitting Co. 
Crawford Fitting Co. 
Fledar Corp 


Imperial-Eastman Corp. 


Manufacturing Co. ... 
BAM GD. 6. in. o Hebestvitet 112, ‘114 
Parker Fittings & Hose Div. 


TUBING 


Ohio Seamless Tube Co. 
Republic Steel Corp. 
Superior Tube Co. .............. 182 


VALVE-PUMP UNIT 


Vv 


Vv 


SOS Re ay a 77 
ALVES, AIR 


Airmatic Valve, Inc. 
Air-Mite Devices, Inc. 
Automatic Switch Co. 
Auto-Ponents, Inc. 
Barksdale Valves 
Beckett-Harcum Co. 
Bellows-Valvair 
Circle Seal Products Co. 
Clippard Instrument 

Laboratory, Inc. 
Cornelius Co. 
Electro-Hydraulics Ltd. 
ee oer 84 
Humphrey Products Div. 
Jamesbury Corp. 
maeeeer GM. .Jcécbadecvesedéueeds 107 
pees Cm, oi ndbincdecdeas 118 
Marshalsea Bros. Ltd. .......... 122 
Novi Tool & Machine Co. ...... 
Ross Operating Valve Co. ...... 
Seamek, BOG. «écicnkdeaeevddatcs 170 
Skinner Electric Valve Div. ...... 173 
Versa Products Co., Inc. .. 
Henry Vogt Machine Co. ........ 193 
Westinghouse Air Brake Co. ....198 


‘ALVES, AIRCRAFT 


Fluid Regulators 

Kepner Products Co. ............ 106 
PO co den vaccenueeseaninn’ 107 
PneuDraulics, Inc. .........0.0- 150 


ALVES, HYDRAULIC 
Airmatic Valve, Inc. 

Automatic Switch Co. 
Auto-Ponents, Inc. 

Barksdale Valves 

Circle Seal Products Co. 

Dynex, Inc. 

Electro-Hydraulics Ltd. 

Fluid Controls, Inc. 

Fluid Power Accessories, 

Fulflo Specialties Co., Inc. 
Galland-Henning Mfg. Co. ...... 
Groban Supply Co. 

Hunt Valve Co. 

Hydreco Div. 

Jamesbury Corp. 

Kepner Products Co. ............ 106 
OG Gah. iss cewancehdesesende 107 
Manatrol Corp. 

Marshalseea Bros. 

Payne Mfg. Co. 

Racine Hydraulics & 

Machinery, Inc. ....155, 156, 
Republic Manufacturing Co. ..:. 
Dee, GRD cccswamachéscnaced 170 
Skinner Electric Valve Div. 
Sprague Engineering Corp. 
Universal Hydraulics 
Versa Products Co., Inc. 

Henry Vogt Machine Co. 
Waterman Hydraulics Corp. 


‘ALVES, WATER 


Airmatic Valve, Inc. 

Automatic Switch Co. 

Barksdale Valves 

Manatrol Corp. 

Marshal ea Bros. Ltd. 

Skinner Electric Valve Div. 

Henry Vogt Machine Co. ........ 193 


WAY PROTECTORS 


A & A Mfg. Co., Inc. 
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FLUID POWER 
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REVIEW 


Hydraulics» DESIGNERS GUIDE ISSUE + JANUARY 1961 
®Pneumatics 


New products introduced in 1960 for fluid power 
systems are briefly described. To obtain additional 
information on any product use a Reader Service Card. 


a | INDUSTRIAL PRODUCTS 


198 Air & Oil Cylinders 

200 Hydraulic Pumps, Motors, & Accumulators 
206 Package Power Units, Reservoirs 

208 Air Motors & Compressors 

210 Hydraulic Valves 

216 Air Valves 

220 Fittings, Joints, Couplings, Hose Assemblies 
222 Seals & Packings 

226 Air & Hydraulic Filters, Lubricators, Dryers 
233 Test Equipment 

235 Electric Motors, Shaft Couplings 

236 Electric Controls 

240 Pressure Gages 


| AEROSPACE PRODUCTS 


244 Control Valves 

246 Pumps, Air Compressors, & Motors 
250 Hose Assemblies, Couplings, Seals 
252 Filters & Fluids 

254 Accessories 
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AIR & OIL 
CYLINDERS 


HYDRAULIC CYLINDER ... Car- 
tridge rod bearing has metal rod 
scraper, rubber wiper, and spring 
loaded, multiple-vee packings. Can be 


Cos 


removed with cylinder in place. Self 
centering cushion compensates for side 
loads. Interchangeable, fully-adjustable 
cushion needle and ball check are flush 
mounted. Carter Controls, Inc., Lansing, 


Illinois 
e 240 


CYLINDER MOUNTING . Installs 
quickly. Eliminates bolting, pinning, 
and welding of keys. Flange plate for 
side-mounted cylinders extends beyond 
cylinder’s mounting-side surface. To 


me ne 
—— = 


| 


mount cylinder, slip extending portion 
of flange plate into slot milled into ma 
chine’s mounting surface. Secure cylin 
der by standard nounting provided with 
cylinder. Inside lug, flush side, and end 
lug. Miller Fluid Power Div., Flick 
Reedy Corp Bensenville. dl 


e 241 


LOW-PRESSURE CYLINDERS For 


sir and oil. Variety of mountings, rod 


eee ECE STR. HEA 
WITH WELDED MOUNTIN 


J i =. ~ | 
} el onl = - 
a = emmy Bae 


PRESSURE sare FAST CHANGE 

fuBe MAL ARTMOGE GLAND 
diameters, rod ends and strokes. Extra 
long bearing with optional gland elim 
inates internal spacers in many long 
stroke cylinders. Packings for various 
temperature ranges, and fire-resistant 
fluids. Mountings are welded to one 
piece steel heads. Hanna Engineering 
W orks, Chicago 


242 


MIDGET CYLINDER . . . Two block-vee 


dynamic packings on piston, one on rod 


gland. High-pressure end-cover seals are 
Buna N O-rings. Aluminum pistons pro- 
vide 1” of bearing length against tube 
walls. Stainless steel rods have %” dia. 
Bores are %”, 1”, and 1%”. Control 
Line Equipment, Cleveland. 


‘ircle 243 on Reader-Service Card 


CLAMP.-TYPE CYLINDER .. . Spring- 
return or double-acting, with integral 
solenoid valve. 14%” bore: 1”, 2”, 3” 


strokes. Cylinder is 1%” square. For 


| 


150-psi air, 250-psi oil, water. For 115 
vac, continuous duty. Sheffer Corp., Cin- 
cinnati. 


“ircle 244 on Reader-Service Card 


SINGLE-ACTING CYLINDER . .. For 
clamping, work feeding, or ejection. 
Ram pad suits cylinder to uneven sur- 
taces. y bore, %,” stroke. 1,” Tam is 
drilled and threaded with 5/16”-18 in 


- 


ternal thread. Allows insertion of hard- 
ened face pad or 15 deg. swivel pad. 
For 150-psi air, 500-psi oil or water. 
Superior Controls, Crystal Lake, Illi- 


nots 


e 245 


VALVE-IN-HEAD CYLINDER .. . Rod 

of Model AVSA stays out as current is 

maintained through 3-way, single-sole- 
Mae 


i 
‘ 


—7 = 


noid valve. Has 4%” NPT port in front 
head for air return, or valve to control 


rod’s outward speed. Model AVSR has 
return spring. Brass heads, stainless 
steel rods. AVSA strokes to 80”; AVSR, 
to 10”. Allenair Corp., Mineola, N. Y. 


Circle 246 on Reader-Service Card 


DOUBLE-ACTING CYLINDERS 
Are square on the outside. Barrel is 
seamless, extruded aluminum. Cylinder 


heads are pressure-cast aluminum. No 
tie rods. Piston rods are stainless steel. 
Build-in rod wiper is interchangeable 
with rod seal. Diameters from %” to 3”. 
Gelland-Henning Nopak Div., Milwau- 
kee. 


Circle 247 on Reader-Service Card 


SINGLE-ACTING CYLINDER... 
Rolled-in construction on front and rear 
heads. Wall thickness increased 50%. 


56-18 hex nut for front nose mounting. 
Mirror finish stainless steel body. U-cup 
mounted in aluminum-alloy piston. 
Spring return. Has 1-1/16” bore. Strokes 
to 3”. Bimba Mig. Co., Monee, Illinois 


“ircle 248 on Reader-Service Card 


AIR-OPERATED C-CLAMPS . .. Heavy 
duty and economy series. Manual sleeve 
or integral solenoid valve. Various pow- 
er factors and clamping ends. Tailored 


_ 


to any industrial application. Openings 
adjustable to 6”, 7”, 8”, 9”. Cylinder 
has 7:1 power factor. Airmatic Valve, 
Inc., Cleveland. 


‘ircle 249 on Reader-Service Card 


HYDRAULIC CYLINDERS ... Series L, 
for 1000 psi. Square head and tie 
rod. Case-hardened and hard-chromium- 


Continued on page 200 
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This basic CC body is the*‘heart”’ 
of every CC vaive. its one mov- 
ing part is the “‘spool poppet’, 
a Hannifin exclusive that seals 
bubble tight at either end of its 
short stroke. Note the ample air 
passages—all 4" IPS or iarger. 


This is the same body with 
double-end “spool poppet’’— 
used when two actuators are 


ye GLE ACTUATORS 


(Spring Return) 


re] Pressure 


This is single-actuator, spring required. 


q 
return version. 


RollerCam BaliCam Over-Riding Toggle 
Cam 


' ' 
! ' 
! ! 
> 1 


FIVE HAND VALVES 


| Locking i , 
i Non-Locking >»? 


TWO FOOT VALVES 


Speed control section, optional 
—designed to restrict exhaust 
flow, only, through either or 
both cylinder ports. Flow to the 
cylinder remains completely un- 
restricted through either Port. 


For foot-operated valves, the 
actuator is also the base, and 
this rear-ported adapter is 
used. Available tapped either 
“4” or %" IPS 





**Standard’’ base—used with all 
but foot-operated models.Every 
CC base is available tapped 
either 4%" or %" IPS. 


Locking 
Non-Locking 


TYPICAL COMBINATIONS 


(Hundreds Available) 


“Universal” base, tapped from 
beneath and from both sides. 
Four pipe plugs supplied. Can 
also be used with O-rings. 


THESE QUICK-RESPONSE 4-WAY VALVES 
MOVE AIR DOWN THE LINE—FAST! 


Hannifin CC valve design is the reason. Short, positive 
strokes of the “spool poppet” open up instant and ample 
passages for air. 


Actuation? Any way you want it! 


One basic body with a wide selection of operating heads 
and bases—all with or without our new speed control 
section—give you over 3,000 choices. We can help you make 
the right choice . . . through our field engineering service. 
Call your nearest Parker-Hannifin office or write us direct 


for full information. 
ARKER 
ANNIFIN 
CORPORATION 


Pxeumaric AND Hvyorautic SYSTEM COMPONENTS 


Optional base for “O" ring 
gasket mounting. Suppliedcom- 
plete with 4 O-rings. 


FOOT-OPERATED, LOCKING; 
PRESSURE OVER-RIDE 
—used on foundry machinery 


CAM-OPERATED; 
PRESSURE. 
RETURN 

—used on 
automatic 

wash tanks 





DOUBLE 
SOLENOID 
—used everywhere 


PRESSURE-OPERATED; 
PRESSURE-RETURN 
—used everywhere 





a ere a Na Te ee ee 


HANNIFIN COMPANY 
A DIVISION 
545 South Wolf Road «+ Des Plaines, tilinois 


3138 PH. 
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PRODUCTS REVIEW 





plated piston rods. Drip-free rods. Four 
teen mountings. Bores are 1” to 8”. 


Hannifin Co.. div. Parker Hannifir 


Corp.. Des Plaines. Illinois 


250 


MIDGET AIR CYLINDERS Are 
double acting. Neck, angle-leg. or clev 


= 


ounted. Brass body, piston, and end 
tes. No tie rods. Replace cartridge 
bronze bearings and piston rod 
without dismantling cylinder. | 
) piston seals. 1” bores. Strokes from 
{. Schrader’s Son, Div. Sco 

Ine Brooklyr 


INTERCHANGEABLE CYLINDER . . 
Series B, for 250-psi air 2500-psi oil 


Case-hardened piston rod of high-tensile 


steel. Quick-change piloted packing car 
idge. Nylon piston bearing. Floating 

cushion. Bores 1% to 6”. Alkon Prod 
ts Corp., Hawthorne, N J 


252 


AIR-OIL TANDEM CYLINDER .. . Has 


automatic oil filler unit. U-cup piston 


a 


pe eee 


ON ae ee 


} wt $ 


+ a 
, - , = Pe Tl 
y rey i / 
’ 


a as pe eee 


packings. V-ring red packings. Bores 
1%”-10". Mountings are foot, pivot, 
front or rear flange. front or rear trun- 
nion, side, end lug, center line, ex 
tended tie rod. Lynair, Inc., Jackson 
Vich 


e 253 


HYDRAULIC CYLINDERS ... All stee! 
All standard mountings. Wide selection 
of red sizes and cushion controls. For 
3000 psi. Factory tested at 5000 psi 


©) Seeenenies 


Bores 1%" to 12”. Pathon Mig. Co 
Cincinnati 
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HYDRAULIC 
PUMPS, 
MOTORS, & 
ACCUMULATORS 


VARIABLE-VOLUME VANE PUMP . 

Pump delivery varies according to sys 
tem needs, while maintaining preselected 
pressure. Integral pressure compensator 
can be set from 200 to 500 psi. De- 


livers nearly full volume up to compen- 


“4 


sator setting, even at low operating 
pressures. Sharp cut-off characteristics 
Eliminates relief valve and connecting 
lines. Uses 1800-rpm motor. Delivers 
6 gpm. Vickers Inc., Div. Sperry Rand 
Corp., Detroit. 
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HYDRAULIC HAND PUMP . Ha 
dual displacement. For small capacity 
fork-lift trucks and stacker. Quick lift 
when platform is unladen. Changes 


automatically to normal when machine 
carries load. No manual adjustment 
necessary. Interchangeable with stand 
ard fixed-delivery unit. One type gives 
2% times normal output under low 
pressure; the other, 3% times. Power 


Jacks Ltd., London, England. 
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PUMP ... In 5 sizes. All internal parts 
machined from one reference—the gear 
center line. Gear bearings act as dowels. 


No dowel pins. Can have ports which 
accept tapered thread, straight thread, 
or SAE split flange fittings. Dynamic 
seal prevents high pressure from reach 
ing low-pressure stage. Thrust plates 
compensate for wear or gear-face con 
tact surfaces. For continuous pressure 
to 2000 psi, speeds to 2400 rpm. Gear 
widths to 2”. Commercial Shearing & 
Stamping Co., Youngstown, Ohio 
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AXIAL PISTON PUMPS ... . Inde 


pendent, multiple circuitry with one 


pump. Integral check valve allows 
straight flow path from inlet to outlet 
Rotates in either direction. Interchange 
able pistons and cartridge. Optional 
port specifications. SAE standard 
mountings and shafts. Model PF 6033 
delivers 22 gpm at 6000 psi, 1800 rpm. 
Model PF 3046 delivers 29.5 gpm at 
3000 psi, 1800 rpm. Speeds to 2400 rpm 
Dynex, Inc., Pewaukee, Wisc. 
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GEAR PUMPS... Are pressure-loaded. 
One-piece blocks contain needle bear- 
ings. Bearings don’t misalign under 
loads. Hydraulically-actuated pistons 
push floating bearing block against 
gear faces. Block takes up wear, main 
tains zero end clearance. Actuating pis 
tons are offset toward pressure side and 
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YES SIR... THATS CUSTOM CONTROL! 





Control laboratory determines compound best 
suited to your need 


It takes more than machines to 
turn out a consistent, uniform batch 
of oil seals . . . That's why IPC 
started the highly critical “custom 
control system.” 

After engineering and lab analy- 
sis a specific recommendation of 


OIL SEALS 


PACKINGS 


PRECISION MOLDING / 


Engineering Test Laboratory check final design 
establish tolerance limits for production 


manufacture is made for your oil 
seal. Critical tolerance levels are 
established to guide the many 
Quality Control people who will 
follow your parts as they move 
through our plants. At any time, 
our QC department can halt pro- 


“QC.” Quality Control technicians are located 
throughout the plants to examine your parts as 
they're being made 


duction if they find variances in 
manufacture. 

Result? . . . Uniformity .. . the 
assurance that IPC is controlling 
quality for you. 

We would be happy to show 
you this model system at work. 


Custom designed for your application 


INTERNATIONAL PACKINGS’ or: oration 


IPC 


January, 1961 


Bristol, New Hampshire 





you can a 2 


SES 
SES 


no threads in sight 
when it's tight 


when its tight 


With Hi-Seal you can see that hazards are not installed in 
your tubing system. When the threads no longer show, the 
connection is pressure-tight. No other fitting offers this 
advantage. 

This means an easy, foolproof assembly that is inspected 
with just a glance. Anyone who can handle a wrench can 
make a dependable Hi-Seal joint every time. No need for 
assembler to count wrench turns. No over- or under-tighten- 
ing to worry about. 

Hi-Seal flareless assemblies are made faster, more econom- 
ically, more surely. Specify Hi-Seal tube fittings. 


BUTT JOINT 


HI-StAL 


IMPERIAL EASTMAN 


Imperiel-Eastmen Corperation General Offices: 6300 West Hewerd Street, Chicoge 48, Iilinois 
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SEE 


many reasons why 
you’re ahead with HI-SEAL® 


Seeing when they’re tight is only one 
reason for preferring Hi-Seal fittings. 
Of course, this is a big one for fast, 
positive inspection and for design engi- 
neers who want leakproof, foolproof 
connections in any system. 


Werewre 


Withstand vibration, high pres- 
sure — Hi-Seal fittings provide firm 
tube support for excellent vibration 
resistance. The fitting is a grip type, 
rather than a bite type. Three serra- 
tions in the sleeve establish the grip 
without damaging or weakening the 
tube. 

When assembled, Hi-Seal fittings give 
you a pressure-tight seal compatible 
with the tubing required. For extreme 
pressure ranges, Braze-Seal fittings 
give make and break flexibility. 


Make and break 25 times— Simple 
assembly and re-assembly of Hi-Seal 
butt-joint fittings mean greater re-use. 
Hi-Seal’s standard is 25 re-uses. The 
industry standard is 15—or 66°4% 
more for Hi-Seal. 


Close bends — Butt-joint H-Seal fit- 
tings make close bends possible. Reduce 
space, material by as much as a half! 


One fitting for entire system — Hi- 


Seal is the most versatile fitting you | 


can use. By standardizing on Hi-Seal, 
installation and maintenance men can 
plumb a job fast, yet perfectly, in any 
pressure range. Available in all styles 
and combinations, plus a variety of 
metals—steel, stainless steel, brass, alu- 
minum, titanium, Monel, etc. 


Now Imperial-Eastman meets all your fluid 
piping requirements—tube fittings, valves, 
couplings, flexible and rigid hydraulic lines, 
thermoplastic tubing, and tubing tools. 


FITTINGS 


| and double-pressure circuits. Available 


IMPERIAL - 
EASTMAN 
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are approximately opposite center of 
internal pressure. Pressure: 3000 psi 


constant, 4500 psi intermittent. Capaci- 
ties to 30 gpm. Special model for 100 
gpm. Superior Hydraulics, Cleveland. 


Circle 259 on Reader-Service Card 


Has vernier 


REMOTE CONTROL ... 


| adjustment. Manually-operated, hydrau- 


lic linkage for positioning, controlling, 
and duplicating movement. Controls 
valves, clutches, brakes, throttles, trans- 
missions, feed mechanisms, and engines 
on test stands. After master unit lever 


.. 2 ue IF) 


| 
| 
; 


is positioned and locked. vernier ad- 
permits lever travel of +5 
deg. Master units available with lock 
only. Hydronic Corp., Detroit. 

Circle 260 on Reader-Service Card 
BOOSTERS .. . Stroke 200 cpm. Multi- 
ple-lip, self-energizing seals. Minimum 
friction. Maintain hydraulic pressure in- 
definitely, with no power consumption 
or heat generation. For oil and water- 


base fluids. Oil to soil boosters have 
same mounting dimensions. For single 


with integrally-mounted tank. Boost 80- 


| psi air to 3000-psi hydraulic. S-P Mfg. 


Corp., Cleveland. 
Circle 261 on Reader-Service Card 


HYDRAULIC HAND PUMP .. . Devel- 
ops 8650 psi. Oil capacity is 13.5 cu. in. 
Piston area is .110 sq. in.; diameter. 


%”; stroke, 9/16”. Displaces .0621 cu. 
in. Hose outlet, is tapped 4” NPT. 
Pump is 14 5/16” long. Owatonna Tool 
Co., Owatonna, Minn. 
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MIDGET TRANSMISSIONS .. . Con- 
vert any speed input into infinitely ad- 
justable output speed gear pump for 
supercharge. Control and _ auxiliary 


service. Cooling fan. Fluid reservoir 


case. Over-load relief valves. Working 
parts pressure lubricated and totally 
enclosed. For applications of one horse- 
power or less. Input speed 1750 rpm. 
Normal torque 45 lb-in. Oilgear Co., 
Milwaukee. 


Circle 263 on Reader-Service Card 


NUTATING PLATE PUMP... Axial 
piston pump has rotary valve. Nutating 
plate rides at an angle with rotating 
shaft. Plate provides axial reciprocating 
drive for spring loaded pistons mounted 
in stationary cylinder block. Valve ro- 
tates integrally with shaft, opens and 
and outlet ports in time 


_ 


closes inlet 


with piston movements. Series 625 for 
7.5 gpm at 1200 rpm. Series 175 for 
3 gpm at 1725 rpm. Bicontinental En- 
gineering, Azusa, Calif. 
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HYDRAULIC MOTOR... Gear motor 
mounted with plaastary gear reducer. 
High reduction ratio. 150 lb. ft output 
torque with 1500-psi operating pressure. 
Overall dimensions about 8” x 8”. 
Projects 74%” from mounting surface. 
Webster Electric Co., Racine, Wisc. 
Circle 265 on Reader-Service Card 
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RADIAL PISTON-PUMP . Has vari 
able delivery. Rated at 3000 psi. Full 
stroke, 1200 rpm speed. 50 gpm. Adjust 





ment of piston stroke allows infinite 
variation of volume of oil pumped. De 
signed for intermittent pressure at 5000 
psi. Controls are stem, handwheel, servo, 


compensator, and reversing. Texas H) 


draulics, Ine fustin 
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MOTOR-MOUNTED PUMPS For 
pressure lubrication, circulation and 
transferring of liquids, to 7500 SSU. In 


clude ‘%, 14, and 3 gpm sizes. Me 


chanical seals or conventional packings 
All three sizes use same mounting flang: 
bracket. With ™%, 1/3, %, or %-hp 
single-phase 1750-rpm motors. Viking 


Pump Co., Cedar Falls, lowa 
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POWER PUMP Capable of 15 dis 
placement horsepower at 500 RPM 
Single-acting, plunger type. High 
strength. steel block. Colmonoy coated 
plunger 316 Stainless steel valve serv 


Two-piece crosshead plunger as 


sembly reversible eccentric shaft. Bear 


o~ 
. 


ings designed for 30,000 hours life 
Worthington Corp., Harrison, N J 
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AXIAL-PISTON PUMPS . 500-hp 


pump (shown) delivers 142 gpm at 


12000 rpm, 5500 psi. 40-hp pump de- 
livers 4 gpm at 5000 psi. When fitted 
with low-pressure vane, it delivers 22 
gpm at 1000 psi. Towler Brothers 
(Patents) Ltd., Rodley Nr. Leeds, Eng- 


land 
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TANDEM PUMP. Two separately 
piped sections. Volumetric efficiencies 
to 91%. Produce 1500 psi. Larger sec- 


tions have capacities to 44 gpm at 1200 
rpm. Smaller sections to 12 gpm. All 
but the two largest models can operate 
at 1800 rpm. Double A Products Co., 
Wanchester, Mich 
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1000-F PUMP .. . Has ratings of 60 
hp, 5,000 psi. Vertical triplex pump. 
Static seals are metal bridgement-type. 


i 


Metal plungers are lap fitted to metal 
liners. With double-reduction gearing 
or dripper of motor integral to crank 
case. Life expectancy in excess of 100, 
000 hrs. Kobe, Inc., Huntington Park, 
Calif 
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HAND PUMP... Has cartridge valve. 


Single-acting. Release valve in front. 


Wearing parts accessible. To service 
cartridge valve, remove O-ring-sealed 
plugs. Three models for pressures to 
5000 psi. Displacements to .17 cu. in. 
stroke. 60-cu. in. reservoir can be pres- 
surized to 80 psi. Sheffer Corp., Cincin 
nat. 
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ROTARY ACTUATORS ... Efficiency 
is 95% or over. Torque range from 
1500 to 702,000 inch-pounds at 3000 psi. 


Operating pressure from 250 to 3000 
psi. Highly responsive in servosystem 
use. Provides angular travel up to 280 
deg. Foot or end mounted. Houdaille 
Industries, Inc., Buffalo. 
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VARIABLE-VOLUME PUMPS .. . Two 


models for 500 psi, 7 gpm. Two models 


for 1000 psi, 6.5 gpm. Use movable cam 
ring for automatic adjustment or vol 
ume to demand. Maintain constant pres 
sure. DoAll Co., Des Plaines, Illinois 


PUMP & MOTOR COMBINATIONS 

. For 20 to 360 gal. per hr. Overall 
dimensions are 6 11/16” x 1123/32”. 
Motors in NEMA 56 series from \%4 to 


i+ ; 
1 hp, single or 3-phase. Tuthill Pump 
Co., Chicago. 
‘ircle 27§ on Reader-Service Card 
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BARKSDALE AIR-SEAL’ VALVES 


LOW PRESSURE AIR TO 250 P.S.1. 


over 200 different valves available. 


Why so many different air valves? 


Because air valve requirements vary with the method of actuation. A basic 
valve with interchangeable actuators cannot possibly meet ALL your specific 
applications without compromise. For example: A solenoid valve designed 
for speed would not have the stamina required of a manual or foot valve. 

The Barksdale line of AIR-SEAL Valves has been designed with your 
requirements in mind. All our valves have been engineered for best per- 
formance from your point of view... for YOUR specific need, and not to 
make OUR job easier. 


MANUAL and FOOT OPERATED “SHEAR-SEAL"” VALVES 


No oilers and filters needed — not critical to dirt and 


corrosion — made from non-corrosive materials 


Years of leakproof service — without constant maintenance 


Shear-Seal'’ design compensates for nor- 


Self aligning 


mol weor. 


\ SPOOL or PLATE VALVES 


ne 
ye 
ve - 
.o 
‘ cause sticking. 


Alignment is critica! — dirt and corrosion 


ott 


o, @ ‘ 
‘ yh"? There is no compensation for normal 


weor — leakage increases with use. 


SOLENOID-PILOT CRESCENT® (Self-aligning poppet) VALVES 


Quick response (12 milliseconds) dve to short travel of 
poppets and solenoid 
Tight sealing — self-aligning, self-scavenging design 
adjusts to normal wear — not critical to dirt and corrosion— 
non-corrosive materials throughout 
No coil burnout — heat dissipating ‘integral’ design. 
ao SPOOL VALVES 
Slower response due to long spool! travel. 
Leokage increases with use — dirt and 
corrosion particles ore ground-in 
between spool and seals—Sticking! 
Overheating causes coil burnout — poor 
heat transfer of ‘‘unitized’’ design. 


DIRECT-SOLENOID OPERATED “‘SHEAR-SEAL"’ VALVES 
Leakproof for years of service — self-adjusting to wear, 


No coil burnout — becouse valve does not freeze up. 


ao SPOOL VALVES 
Dirt enters spool clearances — develops 
leaks — causes sticking — sticky valves 
are to blame for most solenoid burnout. 


W rite fi or Air Valve Catalog 





CONTROL VALVE DIVISION 


arksdale “| 


% 


5125 ALCOA AVENUE « LOS ANGELES 58 © CALIFORNIA 
‘ircle 22 


January, 1961 


*The air pressure is the sealing force coe 


the higher the pressure, 
the tighter the seal. 
4.Way volves 


Va, Me and Y,” N.P.T. 


with or without 
Explosion 
proof 


spring return 
With 


manval 
override 


With 
manval 
override Explosion- 
proof 
Explosion- 
proof 


3-Way volves Explosion 
Va. Me 7 proof 


MANUALLY OPERATED 


aw@ 


4-Way valves 

Ve to 14,” N.P.T. 
with or without 
spring return 


Shut-off valves 
Ve to 1” N.PLT 
with or without 
spring return 


FOOT OPERATED 


SOLENO!ID-PILOT 


4.Way valves 
VY to ¥,” N.PLT 
Ac ond D.C 
Standord 


3-Way volves 


Standard 


DIRECT SOLENOID 


4-Way valves 

Va, Ve and Y,” N.P.T 
A.C. and D.C. 
Standard 


——— 


Stondard 


ie | 


Shut-off valves 
Va, Ye ond Vy” N.P.T —- 
WA A.C. and D.C. Standard sie 
am 


Diverter valves Explosion- 
Va, Ye and Y," N.P.T proof 
A.C. and D.C. Stondard 
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PISTON ACCUMULATORS 3000 
psi working pressure. 12,000-psi mini 
mum burst pressure. Temperature range 

0 to 200 F. For variety of fluids. 
Pressure-relieved piston seals. Hale Fire 


_ 


Pump Co. Fluid Power Div. Con 
shohocken, Pa 
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PACKAGE POWER 
UNITS, 
RESERVOIRS 


POWER UNIT Keeps fluid tempera 


tures low. Can be supplied with accumu- 


lators, pressure switches, and unloading 
valves. Flow rates to 3.4 gpm at 2000 
psi. For pressures to 2500 psi. J. E 
V yles Inc.., Detroit 
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HYDRAULIC FEEDS ‘ Are self- 
contained. Drill press feeds automate 
presses with capacities to 144” in steel 
Console houses control valves, hydraulic 
tank, and pump. Solenoid valve oper- 
uted. Two general sizes available. Each 
feed tailored to press and work. Beckett- 
Harcum Co., Inc., Wilmington, Ohio 
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HIGH-PRESSURE UNITS . . . Are air- 
operated. Built-in pilot valve keeps 


pump from stalling. Connections to air, 
fluid supply, and work. Two pressure 
ports, one equipped with valve. Air- 
piston actuating valve is automatically 
positioned on power stroke. Valve as- 
sembly is precision-fitted. 18 models. 
Flow 3 gpm at 500 psi, 20 cipm at 30,- 
000 psi. SC Hydraulic Engineering 
Corp., Los Angeles. 


‘ircle 279 on Reader-Service Card 

POWER UNIT... Has 10-gal. reservoir 
Unit includes 1 to 4 solenoid-controlled, 
t-way valves. No external piping. Valves 
mounted in series. They allow automatic 
unloading. Built-in relief valves. 1, 144, 
or 2-hp motors. 1, 14%, or 3-gpm pump 
capacities. Water/oil heat exchanger 


optional. Double A Products Co., Subs. 
Brown & Sharpe Mig. Co., Manchester, 
Wich. 


rcle 280 on Reader-Service 


HYDRAULIC TANKS... 
signed and fabricated. Company offers 
assistance in planning stages of new 
projects. Stolper Industries, Inc., Me- 
nomonee Falls, Wisc. 
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Custom de- 


HYDRAULIC POWER UNIT . 


Self-contained, portable. Self-centering, 


spring-loaded valve handle. Combination 
valve operates both single-acting and 


double-acting cylinders. Gear pump 
Plugs into 110-volt outlet. Motor runs 
only when control valve shifted. Weight 
40 lb. Rated at 1200 psi. Oil reservoir 
capacity is 1% gal. Monarch Road Ma- 
chinery Co., Grand Rapids, Mich. 
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6000-PSi PACK . . . Tool-steel wearing 
parts set in aluminum casting. Direct 
drive. Built-in 2-way valve, relief valve. 


For 6000 psi continuous, 10,000 psi in- 
termittent. %-hp, 1750-rpm motor uses 
115/220 vac, single-phase. Weighs 55 
lb. Heavier-duty pumps operate at 1 to 
10 gpm to 20,000 psi. Hydraulics, Inc., 
Milwaukee. 
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HYDRAULIC POWER PUMPS... For 
10,000 psi. Four models develop contin- 
uous 10,000 psi. Pump 150 cipm at pres- 
sures to 150 psi. Automatic changeover 
to 30 cipm at pressures to 10,000 psi. 


Usable oil volume is 260 cu. in. Motor 
can be started under load, while ram is 
held in position under pressure. Self- 
contained, capacitor-type electric motor 
rated at % hp, 115-230 vac. Speed is 
1725 rpm. Single-phase. Greenlee Tool 
Co., Rockford, Illinois. 
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HYDRAULIC PUMPING UNITS 

Heavy duty industrial type pump. Res- 
ervoir, baffled for complete oil circula- 
tion and equipped with screened filler- 
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NEW FROM HANNIFIN 
THE THOUSAND POUND LINE! 


for hydraulic circuits 
using 1,000 p.s./. pumps 


_ 


* 


\" ) 


Wh, | 


: 
> 
' 


Now, for the first time in hydraulic cylinder manufacture, Hannifin offers 
a top quality cylinder tailored to the medium-high-pressure hydraulic 


@ A true hydraulic cylinder circuits you operate off 1,000 p.s.i. pumps. 


- not a modified air 
Series “L,”’ the ‘“‘Thousand Pound Line,” is NOT a modified heavy duty 


air cylinder. Itis built for the job ... with steel heads and steel barrel for 
full compliance with J.1.C. hydraulic recommendations. Other extra- 
@ Offered in nine bore sizes quality features include an induction hardened and hard chrome 

— 1” through 8” plated rod, nodular iron piston with cast-iron piston rings — leakproof 
“Lipseals’,”” optional — longer cushions on cushioned models, and 
the Hannifin-developed bronze cartridge gland with both “Lipseal®”’ 
and “‘Wiperseal”’ to keep the rod drip-free. S.A.E. straight thread ‘‘O”’ 
ring ports as recommended by J.1.C. are optional at no extra cost just 
as they are in the Hannifin heavy duty Series “‘H’’ hydraulic cylinder. 


cylinder 


@ Every model withstands at 
least 1,000 p.s.i. in every 


bore size 


Parker-Hannifin field engineering service can help you meet your needs 
precisely, help you select the proper Hannifin cylinder for any service, air 
or hydraulic. Call your nearest Parker-Hannifin sales office or write direct 
for our new bulletin giving all dimensions of Hannifin Series ‘‘L"’ cylinders. 


® Built to save you money 


— yet not “built toa price” 


A DIVISION 
ANWNIFIN 


eonrenation 545 South Wolf Road «+ Des Plaines, Iilinois 


fone HANNIFEN COMPANY 


Pxeumaric ano Hyorautic sYSTEM COMPONENTS 
—, 
9077-PH 
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weather. Contains removable top, pres- 





sure gage, suction strainer, and electri 


motor. Paul-Munroe Co., Bell Gardens, 


California 
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POWER PACKAGE . gives 14% gpm 
at 2000 psi. For intermittent or jog duty. 
Gear pump coupled directly to motor 
Built-in adjustable relief valves, ball 


check valves. and removable-screen, suc- 


tion filters. Motor produces 3 hp at its 
duty rating. Autoquip Corp., Chicago 
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AIR MOTORS & 
COMPRESSORS 


2-STAGE ROTARY COMPRESSOR... 
Has overhead intercooler. Models cover 
capacities from 279 to 3300 ¢ FM and 
lischarge pressures to 125 psi. Direct 
onnection made to motors. Each stage 


(Lp 


: 


comprises a cylinder with heads, 
throughly water-jacketed. Intake and 


208 


discharge openings in horizonal plane 
on opposite sides of cylinder. Fuller 
Company, Catasauqua, Pa. 


Circle 287 on Reader-Service Card 


AIR COMPRESSORS . . . One motor 
drives two model RE-36 pumps. Two 
belts for each pump. Maximum working 
pressure, 200 psi. Displacement to 96 
cfm at 100 psi and 20 hp. 120-gal tank. 
Champion Pneumatic Machinery Co., 
Princeton, Illinois. 
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OIL-LESS COMPRESSOR ... For con- 
tinuous operation at pressures to 65 
psig. Clearance between piston and 
cylinder head eliminates safety valve. 
Excess pressure cannot overload com- 
pressor or motor. Built-in automatic 
overload protects 1/12-hp motor. Similar 


Qo" 


model for vacuum to 27”. Weighs 18 lb. 


Width is 5”. Supplies about 1 cfm. Bell 
& Gossett Company, Morton Grove, Ill. 
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GAS BOOSTER COMPRESSOR 

Unit has hydraulically-driven booster 
compressor, hydraulic power unit, and 
cycling control. No conventional lubri- 
cant necessary. Compressor rings and 
composition bearing on gas piston are 
of glass-filled Teflon. Water  inter- 
cooler and aftercooler. Single acting, 2- 
stage compressor flows 16 cfm. Hy- 
draulic power units to 9.3 gpm/16 hp. 


Pressure to 10,000 psi. Haskel Engineer- 
ing & Supply Co., Glendale, Calif. 
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HEAVY-DUTY COMPRESSORS 

IT'wo models use interchangeable parts. 
Gear-driven, rotary oil pump. Aluminum 
pistons. Crankcase and cylinder are 
separate. Adjustable, tapered-roller main 
bearings. 2-stage model is for pressures 


to 1000 psi, flows to 120 cfm. Single- 
stage model is for pressures to 125 psi, 


flows to 240 cfm. Gardner-Denver Co., 
Quincy, Illinois. 


Circle 291 on Reader-Service Card 
AIR COMPRESSORS Crosshead 
shoes absorb lateral stresses. This suits 
compressors to high-pressure operation. 
Pistons and cylinders smaller than those 
of standard units. Two-stage, water- 
cooled. Delivery is within low tempera- 
ture range. 3 models. Capacities to 570 
cfm. Atlas Copco Eastern, Paramus, 


N. J. 
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2-CYLINDER COMPRESSOR .. . Hes 


automatic unloading system for starting. 


Drive motor can reach full speed be- 
fore compressor begins to pump air. 
Protects against operation with low oil. 
Inlet valve unloaders for constant-speed 
operation have fewer parts, operate 
more efficiently. Operating pressures 
are 125, 175, and 250 psi. Le Roi Div., 
Westinghouse Air Brake Co., Milwau- 


kee. 
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AIR COMPRESSOR Forced-feed 
oil pressure lubrication. Self-contained, 
air-cooling fan. Motor and compressor 
are resilient-mounted. Has moisture 
drain cock, automatic start-stop air- 
pressure switch, gage, heavy-duty fit- 
tings, air outlet needle valve. Operating 
range is 100 psi. Piston displacement is 
2.70 cfm at 1/3 hp, 1725 rpm. Ajax- 
National Air Compressor Div., Ajax 
Equipment & Electric Co., New York. 
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One source ...a complete line of 





Westinghouse Pneumatic Controls 


made by the Industrial Products Division of 
WESTINGHOUSE AIR BRAKE COMPANY, WILMERDING, PENNSYLVANIA 


For all types of manufacturing, processing and material handling systems 


“A” TYPE 
CYLINDERS 


Double acting, cushioned and non-cushioned, streamlined 
cylinders. Single and double end. Foot, swivel, flange and 
trunnion mounted. Diameters 142, 2%, 3, 4, 5, 6, 8 and 10 
inches. Strokes to suit applications. Maximum operating 
pressure: 250 psi pneumatic. Maximum operating tem- 


perature: 200°F. 
See Catalog D3-41.01 


QUICK RELEASE VALVES 


Remotely air operated vent valves 
for quicker operation or release of 
cylinders, clutches, brakes, etc. Pro- 
vide large exhaust capacity as close 
as practical to air volumes to be vented. Port size: %” 
N.P.T. Maximum operating pressure: 250 psi. 
See Catalog D5-87.03 





“D” PILOTAIR® VALVES 


Two-, three- and four-way 
directional valves. Lever, 
button, cam, solenoid, pneu- 
matic, pedal, and treadle 
operated. Two- and three-position inlet open center, closed 
center and exhaust open center. Port sizes: 4%” and 42” 
N.P.T. Choice of over 30,000 valve operator combinations. 
Maximum operating pressure: 250 psi. Maximum operat- 
ing temperature: 200°F. 

See Catalog A4-75.01 


FLOREG VALVES 


Control rate at which gas or liquid 
can flow in one direction through 
circuit, yet allow free flow in oppo- 
site direction. Work with other 
components of fluid circuit to time, sequence, or to co- 
ordinate the operation of the circuit. Available in 3 sizes— 
44", %” and 42” N.P.T. Working pressure, 250 psi max. 
pneumatic: 500 or 2000 psi max. hydraulic. 
See Catalog D6-105.01 





“A” PILOTAIR® VALVES 


Three- and four-way poppet type di- 
rectional valves. Lever, cam and 
button operated. Normally open or 
normally closed. Open neutral, 
modified neutral and exhaust neu- 
tral. Corrosion resistant, compact 
and lightweight. Port sizes: “4” ips. 
Maximum operating pressure: 250 
psi. Maximum operating tempera- 
ture: 200°F. 

See Catalog A4-74.00 


We stock a complete line of Pneumatic Controls—valves, 
cylinders, positioners and accessory components. And we 
have competent application, installation and servicing per- 
sonnel. 





REDUCING VALVES 


Pressure regulating valves which 

maintain outlet pressure within spec- 

ified limits of set pressure. Com- 

pensating and non-compensating. 

Port sizes: 4”, 42” and 34” ips. Maximum inlet pressure: 
15C-600 psi. Minimum outlet pressure: 5-10 psi. Maxi- 
mum outlet pressure: 125-250 psi. 

See Catalog A5-28.00 


The equipment shown above is only a portion of our 
Westinghouse Product Folder DO-00-2. If you would like 
to have a copy, ask our representative, or write or phone 
the address below. 


See the Yellow Pages under Cylinders for the Name of your Local Distributor, or refer to Sweet's Catalog, Product Design File. 





WESTINGHOUSE AIR BRAKE COMPANY 


INDUSTRIAL PRODUCTS DIVISION, WILMERDING, PENNSYLVANIA 
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HYDRAULIC 
VALVES 


FLOW CONTROL VALVE . Valve is 
installed between a 4”, 4”, or 1” di- 
tional valve and subplate. Eliminates 


interconnecting lines. %”"-dual valve has 
integral check. Allows adjustable meter 
ing-out in both lines. Is not pressure 
compensated. Duuble A Products Co., 
Subs. Brown & Sharpe Mig. Co., Man- 
chester, Mich 
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CIRCUIT-HOLDER VALVE .. . 4-way 


solenoid valve has built-in circuit hold 


er. Simplifies wiring—eliminates relays 
and relay circuits. Controls cylinders on 
tooling setups. Barksdale Valves, Los 
dngeles 


296 


ELECTROHYDRAULIC SERVOVALVES 

Weigh 5.12 oz. Work like Series 31 
servo-valves. Have same nozzle-flapper 
hydraulic amplifier and mechanical 
feedback arrangement. Aluminum body 
has small, second-stage spool and bush- 
ing. Industry standard mounting. For 
new jobs, smaller mounting feet avail- 
able. Flow to 3 gpm at 3000 psi. Moog 
Servocontrols, Inc., East Aurora, N. Y. 
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4-WAY SOLENOID VALVE .. . Over 
100 variations. Single or double sole- 
noid. Options include hydraulic adapt- 
ers, integral junction boxes, manual 


override, threaded exhaust blocks, built- 
in speed controls. Anti-extrusion O-ring 


arrangement. Various mounting brack- 
ets for side-ported models. Can be pipe- 
mounted to equipment. For 40-300 psi, 
air or oil. Versa Products Co., Inc., 


Englewood, N. J. 
‘ircle 298 on Reader-Service Card 


LOW FLOW RATE REGULATOR... 
Is pressure compensated. High-strength, 
heat-treated cast aluminum body. In- 
ternal parts hardened steel, ground, 
lapped, honed, and selectivity fitted. 
Panel or bracket mounting. Internal 
parts can be removed without disturb- 
ing piping. Built-in check valve gives 
free reverse flow. Flow adjustment can 
be changed without hand tools. For me- 
ter out, meter in, bleed-off. Maximum 


e ‘a 
; 


a 


operating pressure is 2000 psi. As 1000- 
psi pressure differential, accuracy is 
+10% at minimum flow rate of 2 cipm. 
Fluid Power Accessories, Inc., Glenview, 
Illinois. 
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DIRECTIONAL VALVES .. . Exponen- 
tially curved edges on spool lands give 
high degree of flow metering. Enlarged 
through passages. Reduced land dimen- 
sions. No sharp angles in flow passages. 
Check and relief valves can be built 
into working section. 3-way 3-position, 
1-way 3 or 4-position, and 4-way 5-posi- 


tion. For 20 and 35 gpm, 2000 psi. Com- 
mercial Shearing & Stamping Co., 
Youngstown. 


Circle 300 on Reader-Service Card 


CARTRIDGE RELIEF VALVE . .. Plugs 
into any housing which has pump pres- 
sure and provision for return to reser- 
voir. Self-cleaning pin and hole orifice 
at inlet pressure port. Pilot valve’s ac- 


tuating pin is always exposed to line 
pressure. This provid.s instant response 
to pressure surges. Constant regulation 
of pressure between cracking and full 
open. Fawick Hydraulic-Electronic Di- 
vision, Fawick Corp., Cleveland. 
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HOLDING VALVE... . Locks cylinder 
or motor when necessary. Relieves ex- 
cessive pressures. Prevents load from ex- 
ceeding fluid supply. Opens with pilot 


pressure assist—about 20% of differ- 
ence between load-induced pressure and 
valve setting. Single models have ex- 
ternal pilot and port. Double models 
have internal pilot. For 3000-psi service. 
28-psi drop at 20 gpm. %” or 1” pipe 
ports. Sarasota Precision Products, Inc. 
Sarasota, Florida. 
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UNLOADING VALVE .. . Has internal 
pilot. Automatically diverts full pump 








flow to reservoir when system pressure 
reaches set point. Has 5% to 20% ad- 
justable differential between load and 
unload pressures. Sliding spool will not 
stop half-way. Built-in check valve. For 
accumulator and hi-lo circuits or for 
venting large relief valves. Unload pres- 
sure range is 800 to 3000 psi. Maximum 
pilot pressure is 5000 psi. Ports are 44” 
SAE. Fluid Controls, Inc., Mentor, 
Ohio. 
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DIRECTIONAL VALVE .. . For 2000 
psi. Cast iron body. Front cover has 
horizontal or vertical inlet and outlet 
ports. Optional pilot relief valve. Rear 
cover options include alternate outlet 
and high-pressure carryover port, and 
alternate outlet port, horizontal or ver- 
tical. Can be switched externally from 
4 to 3-way. Spring center to neutral. 


Continued on page 212 
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Here’s how wesster puts new 
efficiency in hydraulic power 


We cut this new JE series pump in half to show you why Webster design 
tops competition in overall efficiency. Specifically, the JE saves horse- 
power, slashes operating costs, delivers dependable and trouble-free 
service. 

It’s the result of this combination of advanced features... .(1) 
pressure-balanced wear plates for high volumetric efficiency and to 
prevent clearance changes due to heat; (2) needle bearings for power- 
saving, anti-friction operation; (3) one piece gear and bearing journal 
units to assure minimum deflection and proper alignment on both drive 
and idler assembly; (4) free-floating internal spline drives to eliminate 
key failures; (5) thrust bearing on drive shaft to absorb compound 
driving thrusts; (6) double lip seal on drive shaft for added protection 
against seal failure and dirt 

The Webster JE sexics pump is a heavy-duty, big power unit built 
to meet the needs of the mobile industry. It is trim and compact to fit 
into tight quarters, attaches with a choice of mountings. Your Webster 
Electric representative has complete specifications and data — or write 
direct for engineering detailed sheet HY1-1. 





JE SERIES PUMPS 


Shaft seal: double lip type 

Drive: direct, gear or belt 
Capacity: 10 sizes—5 to 40 gpm 
Pressures: to 2000 psi 
Operating Speeds: to 2400 rpm 
Porting: side (std.) end (opt.) 
Mounting: SAE Type A (std.) 


OtlL HYDRAULICS DIVISION 


WEBSTER ELECTRIC 


RACINE-wis 


trenkin ody M126 
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Optional detent hold. Hardened chrome 
plated spool is fully balanced. Double- 
acting, float, or motoring optional. Cyl- 
inder ports: SAE straight thread O-ring 


fittings. Optional closed center plug, 


load check valve, and anti-cavitation 


check valve. Wooster Div., Borg Warner 
Corp... F ooster,. Ohio 


304 


10,000-PSi VALVE 


ing valve maintains ram pressure after 


Free-flow meter 


power has been turned off. Moving 
valve control clockwise holds ram pres- 
sure. As control handle is turned coun 


terclockwise, valve controls ram’s re 


turn speed. Oil can return freely or at 


an adjusted rate Greenlee Tool 


Re ord, Illino 
305 


CARTRIDGE INSERT VALVES Fit 
nside cevices which they control. Fif 
teen of the valves can be combined into 
module, with one supply, one exhaust 
Quick oper.ing, quick exhaust. Manual, 
cal, or pilot actuation 

sizes. 2 and 3-way. For 


continuous cycling at speeds to 30, 


000/hr. Humphrey Products Div., Gen- 
eral Gas Light Co., Kalamazoo 
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4-WAY VALVE . . . Air-cooled solenoids 


are retained in cover, not mounted sep 


arately. Cushioned for shock-free per- 
formance. Nominal rating is 8 gpm. 
Subplates have %” or %” ports. For 
3000 psi. Vickers Inc., Div. Sperry Rand 
Corp., Detroit. 
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NEEDLE VALVES .. . Special Vernier 
needle gives fine control. Special needle 
with enlarged head is for oversize open- 
ings. Seal in self-aligning pressure 
gland makes turning of needle easy. 
Gland is close to port. No trapped dirt 
or air around needle threads. Needle 
can’t turn out of bonnet. Standard, dial, 


knob models. Operating pressures: alu- 
minum, 3000 psi; steel, 5000 psi. Fe- 
male dryseal pipe sizes: 4%", 4” %” 
yy”, %”. Auto-Ponents, Inc., Bellwood, 


Jil. 
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4-WAY STACKING VALVE... For 


mobile equipment. Solenoid-operated, 


separate segment valve is rated at 25 
gpm. Series or parallel circuits. Built- 
in relief and pilot pressure control 
valves are optional. Ac, de solenoids or 
remote control. Spring-centered, spring- 
offset, or detented main spool. Manual 
or mechanical control. Pilot pressures 
internal or external. Adjustable pilot 
choke control varies spool speed, elim- 
inates shock. For 3000 psi, intermittent 
to 5000 psi. 7%” straight thread porting 
for %” OD tubing. Mobile Div., Racine 
Hydraulics & Machinery, Inc., Racine, 
Wis. 
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VALVES . . . For air, water, oil or gas. 
Forged steel, screw or socket weld end. 
Gasket joint, inside screw stems, and 
renewable seats. One-piece, loose disc 
plugs, or needle point stems. 13% 
chrome stainless steel trim. Sizes from 


%” to 2”. Henry Vogt Machine Co., 
Louisville, Ky. 
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MULTIPLE SPOOL VALVE... . Can in- 
corporate other controls. Parallel, in- 
ternal circuits are for heavy-duty, mo- 
bile equipment. Can have built-in swing 
cushioning valves for boom control, flow 


control and counterbalance valves. Can 
also have pilot-operated overload relief 
valves on individual cylinder circuits. 
For 20 gpm at 2000 psi. Hydreco Divi- 
sion, New York Air Brake Co., Kala- 


mazoo. 
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FLOW CONTROL VALVES ... Are 
pressure-compensated. For meter-in, 
meter-out or bleed-off circuits. Knife- 
edge orifice. Need no drain connection. 
Use as 2 and 3-port models. Vernier 
knob. Available with return free-flow 
check. For 3000 psi. 4”-144” pipe tap. 


Capacities to 125 gpm. psi. Rivett, Inc., 
Boston. 
Circle 313 on Reader-Service Card 
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there are ig Headquarters for 
just two | GREER ACCUMULATORS 
things you 

can’t get 

when you 

specify 

OIL-DYNE 

cylinders! 


Oil-Dyne cylinders, in bore sizes as small as 4%”, pack all 
the capacity and performance of larger bore cylinders into 
precision-built miniatures that will do the very same work. 
Only waste space and excessive costs are missing! Oil-Dyne 
miniaturized hydraulic and air cylinders, 42” to 4” bore sizes, 
offer easy, economical installation, permit actuation never 
before possible in confined areas, Rated at 5,000 psi, suitable 
for use at lower pressures. Stroke lengths to 72”, complete line 
of mountings. For complete information on the cylinders you 
need to save space and money, write for Catalog 30. 


PIONEERING MINIATURIZED HYDRAULIC ACTUATION 


OIL=DYINE we. 


4a 
i 2115C West Marquette Road * Chicago 36, Ill. 


PUMPS @ CYLINDERS @ VALVES 
PRESSURE SWITCHES @ ACCESSORIES 


Standard oz Industry 


CENTURY Liquid Level WRITE FOR BULLETIN IPA-1. 
SIGHT GAGES 


in nine sizes from 10 cu. in. 
to 2250 cu. in.capacities. 


e Easiest Possible Installation 
on any wall thickness 





e Large Face for Better Visibility— 
1” Overall 


e Can be used with non-inflammable 
oil 


e Leak-Proof — No Dripping 


e For Better Service at Lower Costs, 
Start Using Century Gages Todey 


e Available immediately — from 
STOCK 


Send for new catalog containing dimensional 
information on hydraulic reservoirs and complete 
line of power unit accessories. 


*U.S. Licenses unde @ 


CENTURY HYDRAULICS Sq | oe enema e 


5930 W. Jefferson Bivd., L. A. 16, Calif. 


Division of CENTURY-DETROIT | 
6101 Concord Ave. ® Detroit TI, Mich. S Distributors and Representatives in ail principal cities 
Telephone: WAlnut 3-8088 
circle 37 on R 


neacer-oerv 
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PACKLESS VALVE .. . For unfiltered 
conditions. Dirt trapped against valve 
seat does not affect soft diaphragm. 
Tight shutoff even during prolonged 
losed intervals. When valve opens, par- 
ticles are washed away, and diaphragm 
resumes original configuration. Rated 
for 500 psi. In brass with %” or \” 


NPT connections. George W. Dahl Co., 
Inc., Bristol, R.1 

le 314 on Reader-Service Card 
TUBING VALVES . 


ings, minimum pressure drop. Install by 
means of Ermeto-type sleeves. No 


Large port open- 


threading, swaging, flaring, or welding. 
No special tools. Made of 316 stainless 
steel. For 12,000 psi. For %”", 4”, and 
%” OD tubing. Autoclave Engineers, 
Inc., Erie, Pa 


ard 


SOLENOID VALVES .. 


. Full-ported, 


direct lift valves provide reliable opera- 


tion regardless of line pressures. Posi- 
tive operation over entire range. Range 
is 0-3000 psi. Port sizes from %” to 3”. 


Bronze or stainless steel. Atkomatic 
Valve Co., Indianapolis 
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4-WAY AC SOLENOID VALVES ... 
Eliminate inrush current. No excessive 


—_—- — > 





heating with fast cycling. Rates over 
60 cpm are practical. All working parts 
immersed in hydraulic fluid. No moving 
seals. 3000 psi can be applied to all 
parts. Spools are hydraulically balanced 
in any position. Closed—center, tandem, 
and two-position designs. Pressure and 
return ports recessed for stacking, 
banking. %” pipe size shown. Pressure 
drop is 60 psi at 5 gpm. Waterman Hy- 
draulic Corp. Evanston, Ill. 


circle 317 on Reader-Service Card 


LOW-FLOW, SLIDING GATE SEATS 
... For 1%” to 3” sizes. For regulators 
and control valves. Initial low flow, 
later high flow. Replace seats in over- 
sized valve body. Stainless steel. Hard 
chrome finish. Self-lapping, self-clean- 
ing. OPW-Jordan Corp., Cincinnati. 
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CONTROL VALVES ... For heavy- 
duty, mobile equipment. Low pressure 
drop. Open-center, series parallel cir- 
cuit. All cylinder ports have integral, 
individual load check valves. Machined 
for SAE split-flange port connections. 
2 and 3-spool versions. Recommended 
operating pressures to 2000 psi. 150- 
gpm nominal capacity. Parker Hydrau- 


lics Div., Parker-Hannifin Corp., Cleve- 
land. 
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ROTARY SELECTOR VALVE... Re- 
places normal headers in manifolding, 
metering and testing. Can isolate one 
incoming flow line for testing while flu- 
id from other lines continues through 
normal production system. All wearing 
parts are Teflon. Only moving part is 
inner plug or rotor. Meehanite body. 4 
and 8-way valves have 2” inlets. 7-way 
valve has 3” inlets. For 600 psi. Con- 
tinental-Emsco Co., Dallas. 
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NEEDLE VALVES .. . For corrosive 
liquids. Machined from carbon-steel bar 
stock or 416 stainless steel. Female pipe 
threads at both ends are longer than 
standard to insure tight fit on under- 
sized pipe. Withstand 10,000 psi at 70 
F. Special packing for 550 F. Marshall- 
town Mig. Co., Marshalltown, lowa. 
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SELECTOR VALVE .. . Micro-finish 
sliding seals are wear-compensating. 
They wipe surfaces clean as they move 
across ports. Line pressure aids sealing. 
Body is forged aluminum alloy. Internal 





parts are stainless steel. Handle de- 
signed for panel clearance. For 3000 
psi. Measures 2” x 2”. 2, 3, and 4-way 
porting. %” and %4” internal straight 
thread ports (AND-10050), and internal 
pipe thread. Republic Mig. Co., Cleve- 
land. 
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4-WAY SOLENOID VALVE .. . 2-posi- 
tion valve has forged brass body. Pop- 
pet-type seats and discs. Main valve 
discs are power-driven in both direc- 
tions. Packless. Metal-to-metal and re- 
silient seating. Tight seating on air and 
liquids without grinding or readjust- 
ment. Mounts in any position. 4” or- 
ifices. 4” or %” pipe connections. For 
250 psi, 212 F. All standard voltages. 
Automatic Switch Co., Florham Park, 


N. J. 
Circle 323 on Reader-Service Card 


SOLENOID VALVES ... Fire valves 
can be mounted on manifold. Single- 
solenoid spring-return, or double-sole- 


noid. 2, 3, or 4-way. 2 or 3-position. 
For air and oil. Seven spool types. One 


Continued on page 216 
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SCN ring 


(Patent No. BP 805253) 




















A new design of hydraulic seal. 


‘SCN’ rings are the answer to many hydraulic sealing 
problems not adequately solved by other types of seal. 
q 0 % A L p T R i S T As piston head and rod or gland seals they are effective 
at pressures as high as 10,000 p.s.i. and will retain “slack” 
& @. LT6. oil at zero pressure. Comprehensive range of standard 

(a company of the Bell’s Asbestos and Engineering Group ) olues en-conch. 


Bath Road, Slough, Bucks., England 
Telephone: Slough 25041. Telegrams: Resvalar, Slough Please write for Folder AH/R.28 
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ean be removed from manifold 
disturbing wiring or adjacent 
O-rings give vapor-tight seal 
oids have manual actuators. 5” 
mount on 2°." centers. Beckett 


oe W mington Ohio 
324 


MINIATURE ELECTROHYDRAULIC 
VALVES For process controls, auto 


i n, aviation, and rocketry. Smallest 


vacity of 35 cubic inch 
Opens and closes in 
O006 «ee The klectric f{utolite Com 


ar 


325 


PRESSURE REGULATOR For cor 


osive fluids. corrosive atmospheres No 


flaking or eventual destruction 316 


stainless steel or monel wetted parts 


Other parts are 18-8 stainless. Teflon 


ve 
x 
sO 7 


eat and diaphragm. Kel-F seating disé 
und O-ring seals. Maximum inlet pres 
1000 psig. Delivery pressures to 


Hoke, Inc., Creskill, N. J 
326 


NEEDLE VALVES In 316 stainless 
el. Molded Teflon packing. Same 
asi features as Marsh alloy steel 
valves. Globe, angle, and panel-mount 
ng types. For pressures to 6000, tem 
100 to 500 F. Sizes 


per itures' trom 
* 2 


sre %”, %”, %”, %”, %”, and 1” 
Series 1936. Marsh Instrument Co.. Dit 


Colorado Oil & Gas Corp. Skokie, Ill 


327 ‘ rvi mard 


AIR 
VALVES 


POSITIONING AIR VALVE .. . Va 
uum to 150 psi. Inches air-actuated de 
vice to any position, and holds. 3-posi- 


thon, t-way Solenoid operated. Three 
moving parts—spool and positive-cen 
tering, spring-loaded sleeves. Built-in 
manual operators. Valve body can be 
removed without disturbing wiring. Con 
nection is made automatically when 
body is reassembled. “\” ports. Me 
chanical Air Controls, Inc. Detroit. 
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PILOT AIR VALVE 
Line pressure goes through drilled core 
to both ends of spool. Thrusts are bal- 
anced. Bleeding air from either chamber 


. 4-way, 5-ported. 


shifts spool. Can be used for sequenc- 


ing or remote control. Small bleeder ac 
tuators have hardened ball nose plunger 
and can be mounted anywhere. They 
can be used as 2-way NC valves. 4” 
valve can operate at less than 5 psi, line 
{ikon Products Corp., Hawthorne, N. J 
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AIR BRAKE SAFETY DEVICES 

Meet ICC regulations. Safety valve 
closes off any part of system. Operates 
from 10 psi to maximum compressor 
pressure. Operates with leakage rates 
as low as 5 cfm. Vibration, truck, or 
road condition doesn’t affect it. Fits any 
size airbrake lines. Spring chamber is 
emergency brake. Automatically applies 
brakes in proportion to air pressure, at 
pressures starting below 55 psi. Full 
stroke of brake chamber maintained. 
Hydro-Aire Co. Div. Crane Co. Bur 
hank, Calil 
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NEEDLE VALVE ... For high-pressure 
Stem coupled to pneumatically-operated 
diaphragm. Three moving parts. Con- 
trols: solenoid valve for open close; 
solenoid valve with low pressure regu 
lator for metering and pressure relief. 
Diaphragm of Buna-N or nylon. Bodies 


and stems for corrosive and noncorrosive 
service. Sizes 4&"-%4". Dragon Engineer 
ing Co., Inc., Norwalk, Calif. 
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VALVE . . . Squeezing action controls 
flow of air, oil, chemicals, and grinding 
slurries. No poppets, spools, metal-to- 
metal contacts, or metal-to-rubber seats. 
With valve open, supply pressure through 
inlet port forces elastic rubber sleeves 
against tube. Fluid flows around inlet 
plug through outlet port. To close valve, 
pilot pressure is applied between tube 
ID and sleeve’s outer periphery. Sleeve 
collapses over rounded ends of inlet 
and outlet end plugs, sealing off supply 
pressure. Only action is flexing of 


sleeve. NO 
sizes y,” to 2” 


Cleveland. 
332 on Reader-Service Car 


NC. For 200 psi. Pipe 
firmatic Valve, Inc.. 


QUICK-EXHAUST VALVE... Air mo 
ing through inlet port seats diaphragm’s 
center section, closes exhaust port, and 
unseats 12 holes on diaphragm’s peri 


phery. Combined area of holes exceeds 
inlet port area. Air moves to cylinder. In 
exhaust cycle, cylinder return pressure 
builds up over entire diaphragm area. 
Pressure closes inlet holes, snaps cen- 
ter seating section off exhaust port. For 
%” pipe sizes. For 5-125 psi. Auto- 


Ponents, Inc., Bellwood, Ill. 


333 on Reader-Service 


AIR-PRESSURE REGULATOR ... High 
and low range springs. Automatic in 
ternal relief. Aluminum housing. In 
ternal parts are brass. Buna N dia- 
phragm is nylon reinforced. Oversize 
control valve. Can be used as shutoff 
valve. For 5 to 125 psi. Pipe sizes 4” 
and *%\” NPT. Perfecting Service Co.., 
Charlotte, N. C. 


‘le 334 on Reader-Service C 
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Here’s data on the ideal pump for 
power hydraulic 
applications 


Announcing 


NEW 
DE LAVAL 


Pump 
Bulletin 


mee FU ow 


Capen tes te) gee te $000 gee 





New Bulletin 3200 contains all the data 
you need on De Laval IMO constant- 
displacement, rotary, screw type 
pumps. In its pages you will find 

(1) extensive application data including 
charts on fuel oil, SAE oil, and turbine 
oil viscosities; (2) selection 
information, including specific 
examples; (3) complete performance 
data on each IMO model as well as 
(4) dimension drawings and tables. 
Write today for your copy of this 
valuable, 40-page bulletin on the 
unique IMO pump. 











DE LAVAL STEAM TURBINE COMPANY + TRENTON 2 NEW JERSEY 








ey DENENA STEAM TURBINE COMPANY 


906 NOTTINGHAM WAY, TRENTON 2. N. J. 
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AiR CONTROL VALVE Weighs 4 


lb. Can be replaced in less than 30 se« 





[wo self-contained replacement assem 
blies: poppet spindle-sleeve, and sole 
noid pilot. Short-stroke pilot, full-orifice 
poppet spindle No tools needed to re 
pack in less than a minute. 4%” NPT 
valve flows 335 cfm with 100-psig initial 


pressure to atmosphere. Hunt Valve Co 
Salem, Ohio 


335 


AIR CONTROL Has 


peatability. For pressure limit protec 


) 
2>-psi re 


tion. Has integral 3-way valve. Auto 
matically trips on decreasing instru 
ment air signal, to vent or lock down- 
stream air. After signal pressure is re- 
stored, can be reset to 10% above trip 
setting. Trip point adjustable from 1 
to 100 psig. George W. Dahil Co., Inc., 
Bristol, R. I. 


e 336 
AIR GOVERNOR... Controls continu- 
ous running compressors and vehicle 
airbrake systems. Can actuate automatic 


tank drains which expel moisture and 
sludge from compressor receiver tanks. 
Adapts to pressures from 20 to 250 psi. 
Cut-in, cut-out, or differential pressures 
range from 4-14 psi upwards. Wilkerson 
Corp., Englewood, Colorado. 
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SOLENOID AIR VALVES .. . Pilot-op- 


erated, 4-way control valves have 1-piece 


pilot housings. Electrical and air cir- 
cuits are completed as units are plugged 
in and bolted down. Pilot plungers and 
main valve stem are only moving parts. 
14” valves for 200 psi. Separate exhaust 
ports are tapped 4%” NPT. %4” or 4” 
NPT inlet and cylinder ports. Bellows- 
Valvair, Div. of IBEC. Akron, Ohio. 
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DIRECTIONAL VALVE... For air and 
oil. Removable pipe bracket allows re- 
moval of valve from line without dis- 
turbing piping. 3 and 4-way. To change 
operation, rearrange internal parts. 
Made of die-cast zinc. Six interchange- 
able operators. For 250 psi. Tempera- 
ture range is —40 to 160 F. 4%” or 4” 


=. aa F 


a 
tapped pipe brackets. Westinghouse Air 
Brake Co., Industrial Products Div., 
Wilmerding, Pa. 


Circle 339 on Reader-Service Card 


3-WAY SOLENOID VALVES .. . Mount 
to line. Die-cast zinc bodies. Stainless 
steel internal parts. Soft, synthetic seal 
inserts. For air, oil, inert gases, and vac- 
uum. Operate on pressure differentials to 
250 psi. 3/32”, %”, and 5/32” orifices. 
Skinner Electric Vaive Div., New Brit- 
ain, Conn. 


ircle 340 on Reader-Service Card 


REMOTE-CONTROL AIR VALVE... 
Has manual override. Controls 4500- 
psig air for blowing ballast tanks on 
atomic submarines. Position switch in- 
dicates full open poppet position. NO 
or NC. Line size, 144” tube. Operating 
voltage, 110-125 v. Marotta Valve Corp., 
Boonton, N. J. 


ircle 341 on Reader-Service Card 


QUICK-ACTING STOP VALVE... For 
air, gas, liquids. Quick closing stops 
flow in lines and hoses. Saves air, re- 
lieves pressure on hand tools and hoses. 
Hand, foot or cam operated. Mounts in 
any position. 375-psi pressure. Cast 
bronze body. Inlet %”, outlet 4%”, pipe 
thread. Milo Manufacturing Co., Eliz- 
abeth, N. J. 


Circle 342 on Reader-Service Card 


LOCK-OUT & EXHAUST VALVE ...A 
safety device. Install in supply line 
leading to machine, upstream of any 
operating valve. Air flows through valve. 
Detented open. One moving part. When 


valve shifts, air to machine is shut off. 
Downstream air is exhausted. Can be 
locked in closed position. Isolates and 
inactivates segments of air circuits. 
Four sizes for %” to 1” pipe. Ross Op- 
erating Valve Co., Detroit, Mich. 


Circle 343 on Reader-Service Card 


SHUTOFF VALVE .. . Repair without 
removing from line. Color-coded handle 
indicates valve position for gas or liquid 
service. Vacuum or pressure. O-ring on 
straight plug’s cylindrical face prevents 
leakage past inlet port. Quarter turn 
from full open to tight close. No spring. 


Can be used for metering. In brass or 
stainless 303. Male or female connec- 
tions: 4%”, 4”. Circle Seal Products 
Co., Pasadena, Calif. 


Circle 344 on Reader-Service Card 


LIQUID & GAS VALVES .. . Have 
balanced pistons. Pressure reducing and 
regulating valves for liquids and gases, 
except steam. Built-in bleeders option- 


Continued on page 220 
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ime Saver... 


for hydraulic designers 


Denison JIC Circuit Guide 

gives complete Joint Industry 
Conference symbols for hydraulic 

circuits with template for fast de- 

tailing. Available to designers with- 

out cost. Contact your nearest Denison 
Field Engineer for your copy. Denison 
Engineering Division, American Brake 
Shoe Co., 1166 Dublin Rd., Columbus 16, O. 


DENISON 
7-2 40)| weve 


A 


DENISON REGIONAL 

BRANCH OFFICES 

Contact your nearest Denison 

Field Engineer for your 

copy of the JIC Circuit Guide 

and Template 

® 1651 East El Segundo Blvd. 
Hawthorne, California 

@ 1849Cheshire Bridge Rd., N.E. 
Atlanta 9, Georgia 

@ 7000 West 63rd Street 
Chicago 38, Illinois 

@ 900 West Maple Road 
Troy, Michigan 

@ 315 Central Avenue 
Clark, New Jersey 

e@ 5530 State Road 
Cleveland 34, Ohio 


@ 3315 West 12th Street : 
Houston 24, Texas Peseencee Cprigse lize Bitse gre "ogistered 
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il. Have spring ranges from 2 to 175 
s1 if Cash Valve Vie Corp De 
oe J 


345 


SHUTOFF & BLEED VALVE For air 
ind hydraulic supply lines. Compact, 
sluminum-alloy body. Unrestricted flow 
Quarter-turn of thumb nut stops line 


pressure, bleeds downstream pressure 


in stem for padlocking closed. For 
150 psi. Fits %”", 4”, and \” 


es Co. Warren, Mich 
346 on Reader-Serv ard 


AiR VALVE For on-off control. Con- 
trols clamp-type and other single-acting, 
spring-return cylinders. Compact. In 
stalls in line, on cylinder, or on ma 


hine hoster Wie Loe St. Louis 
347 


PRESSURE REGULATORS For LP 
ind acetylene gas. Of die-cast zin 
Brass internal parts. Buna-N diaphragm 


- 


3, or 4-way. In % 
tegulator Co.. Lawrence. 


POPPET VALVE Releases static air 


and completely Poppet reseats 


though plunger remains depressed. Man- 


ual or mechanical operation. Novi-Matic 


=>) 


Valve Div.. Novi Tool & Machine Co., 


Vovi, Vic h 
e 349 


SOLENOID VALVES 1 3-way. 

NO or N¢ Ac or de. Bodies and all in- 

ternal parts resist corrosion. Can be 

serviced without removing from line 
<< . 


‘ 


Handle liquids and gases at 185 F. Al- 
ied Cantrol Co.. Inc... New York. 


350 


FITTINGS, JOINTS, 
COUPLINGS, 
HOSE ASSEMBLIES 


AIR HOSE... Is coiled. Extends and 
retracts like telephone extension cord. 
Impervious to oils. Supplied with re 
usable couplings. Spring guard prevents 
crimping. *%” ID hose has total ex- 
tended working length of 45’. Retracts 
into 5” coil 9” long. Non-flared cou- 
plings assure unobstructed flow, pres- 
sures to 2000 psi. Synflex Products 
Div.. Samuel Moore & Co. Mantua, 
Ohio 


e 351 on Reade 


STEEL FITTING .. . For plastic tubing. 
Does not pull out or blow out. For thin 
and heavy wall nylon tubing. Steel, 
brass, aluminum, and stainless steel fit- 
tings in all commercial shapes and sizes. 
Internal tube support prevents collapse 


of tube wall as fitting is tightened. 
Collet fingers of precision sleeve hold 
outside of tube. No special tools needed. 
Flodar Corp., Cleveland. 


‘ircle 382 on Reader-Service« 


3-PASSAGE REVOLVING JOINT... 
Aluminum joint has one air passage, 
two water passages. Used on blow mold- 
ing machines with 80 psi air, to ex- 
pand plastic parison head. Top section 
of joint is for hydraulic and air clutches. 
Rotherm Engineering Co., Inc., Chicago. 


rcle 3§3 on Reader-Service Card 


QUICK-CONNECT COUPLING 

of 316 stainless steel. One-hand opera- 
tion. No turning or twisting. Buna N 
seals. Integral shut-off valve in socket. 
360-deg. swivel action keeps hose from 


twisting or kinking. For 7500 psi con- 
nected. Male and female ends '" and 
4,” NPT. Perfecting Service Co., Char- 


lotte, N. C. 
354 on Re 


BRASS TUBE FITTINGS .. . For sever: 
vibration, high pressure, temperature 
extremes. 37-deg fittings. Male and fe- 
male couplings, union couplings, nuts, 
sleeves, flare plugs, reducing couplings, 
tees, and elbows. Spanco Brass Sales, 
{ilegan, Mich. 


e 355 on Reader-Service 


3000-PSi HOSE .. . Synthetic rubber 
inner tube and outer cover. Multiple 
spiral wire wrap reinforcement. Sizes 
from 1%” through 2”. Withstands high 


> 


bi 


surge peaks. Temperature range from 
—40F. to 200F. Aeroquip Corp., Jack- 
son, Mich. 


‘ircle 356 on Reader-Service Card 


AIRLINE COUPLERS .. . Interchange 


with similar types. One-hand operation. 


Heavy knurled sleeve on check unit. 
Unit has three parts: srring, deflator, 


HYDRAULICS & PNEUMATICS 





1 Reader-Service Card 


Circle 44 or 
and washer. Swivels when connected to fittings, and reuseable hose fittings. 
line. Corrosion-resistant, oaskiosiiaid Made of 304 Seliiets steel. Coaeet be WHEN YOu WANT A CYLINDER 
steel. Flow is 65 cfm at 100 psi. A. WITH THESE FEATURES 


Schrader's Son, Div. Scovill Mig. Co., 
Block vee moving seals (no “O” rings) 


Brooklyn. , 
Piston pinned to piston rod (not brazed) 
357 on Reader-Servic« mG Stainless steel piston rod (no extra) 
Compact size 


BRASS FITTING . .. For plastic tubing Two pressure ranges 200 Ibs. p.s.i. ait 

. e ' 
Never needs retightening. Cold flow 2 Medium pressure 750 Ibs. p.s.i. oil 
can’t make tubing pull out. Brass in High pressure 2000 Ibs. p.s.i. oil 
sert holds tube firmly, prevents collaps Choice of twelve mounting styles of single end 
ing. Collet fits over tubing and insert pa = as double end rods, plus 3-position 


removed from fitting. Can be reused 


BODY NUT without damage. Parker-Hannifin Corp., FOLLOW THESE STEPS 


Cleveland 
359 on Reader-Service Card Ste} write for FREE Full Scale Tracing Temp- 
ee ae ” = : let Kit (Form 3602). Templets are in 
indexed folder suitable for filing 


REDUCER COUPLINGS . Have O § p Trace on your vellum the cylinder you 
ring seals. Standard fitting plus reducer prefer in any of 3 bore sizes (%4". | 
, and |-'4"') in the mounting style best 
IUSERT coupling with nut and _ split-tapered suited to your project 
ring. No need for hex bushings, pi > ; 

= aia . , , - P i Ste p 3 Specify Control Line to be sure your 
When nut is tightened. slots in sleeve threads, or metal-to-metal seals. Effe« choice is respected and ordered 


allow it to compress firmly and evenly 1] labl * beet - 

0 av re heot resistin ckings 
around tubing. Can be reassembled ot eS fos aan themene toda 
Same holding power with copper, steel, REOUCER REDUCER lic fluids 


and aluminum tubing. Commonwealt/ COUPLING NUT ~ 
Y . 
Brass Co., Detroit Distributors in 


one 
388 on Reader-Servic« ' —_ industrial areas 
/ = 


Distributor Inquiries 


fu, SCALE TRACING TET 
. 
CONTROL Lint 
eer! CYMER 


METAL SEALING RING For use SPuT invited 
on straight thread fittings. Works in — 

standard SAE O-ring fitting boss. In 

stalls in the normal manner providing ' la "a ' 

metal-to-metal seating. Can be provided tiveness of seal doesn t depend on tight- 

ness of nut. All parts reuseable. For QUIPMENT 





on steel and stainless steel flared tube one 


fittings. Bite-type tube fittings, adapter Continued on next page 


, 


Solenoid Valvps 42 ouster 


1] 


INDUSTRY A WIDE RANGE OF 
SOLENOID VALVES HAVE BEEN j 
DEVELOPED TO THE FOLLOWING 

SPECIFICATIONS. 


TO MEET THE REQUIREMENTS OF 


Orifice size 0.04 in. upwards. 


Normally-open, Normally-closed or 
Three-way. 


Direct acting or Relay acting 
Temperatures up to 300°C 

Standard, Flameproof or Intrinsically safe. 
Hydraulic & Pneumatic 


Pressures up to 6000 p.s.i. 


VALVES OR HYDRAULIC SYSTEMS FOR A 

VARIETY OF APPLICATIONS CAN BE DE- 

SIGNED TO CUSTOMER'S REQUIREMENTS - ELECTRO-HYDRAULICS LIMITED 
WE INVITE YOU TO DISCUSS YOUR PROJECT we eeseteta bt SaALtets ° 
WITH US w A 8 N G T ° N 


WRITE TO ELECTRO-HYDRAULICS 
WARRINGTON, ENGLAND bee ceehmenary ta 


re ee ee ee ee ee ee. ee | 


January, 1961 





e 175 
ber hose with equivalent burst strength. 


1961 FLUID POWER Resists flex, pressure-pulse, and vibra- 


Do YOU (Geax) | PRODUCTS REVIEW \\. 


head connections. Lenz Co., Dayton. 

















rcle 368 on Reader-Service Card tional fatigue. Flammable and non- 

flammable hydraulic fluids do not affect 

ROTARY JOINT .. . Eliminates it. Cover resists abrasion. Non-corrosive. 

threaded connection of rotary sleeve, Does not embrittle in storage. For pres- 

sometimes difficult to disconnect from sures to 1250 and 2000 psi. For —65 to 

rotating journals. Has machined straight 200 F, continuous. ID from %” to 14” 
Polymer Corp. of Penna., Reading. 


Team me OUR 


eee an€, , ~ircle 362 on Reader-Service Card 
supecet —, ed ; 


SEALS & 
PACKINGS 


BACK-UP RINGS .. . Coneave shape 


prevents O-ring extrusion, increases lu- 


rotating sleeve. Joint attached to rotat- 
ing device by mounting flange keyed to 
rotating sleeve. Flange improves con 
centricity. Soft metal gasket seals joint 
at end. Adjusting. Barco Manufactur 
ing Co.., Barrington, Jil. 


tandard cutters in 
for immediate 


Write for cat jlog tircle 361 on Reader-Service aoa : rep aie 
brication. No spiral, no cut. Can't cut 


SONNET Tool and Mfg. Company NYLOW HOSE .. . Has 1/5 the weight, Osiage Sesnuce of fnpreper inctaliation 


580 North Prairie Avenue « Hawthorne, Calif. less than %4 the wall thickness of rub Continued on page 224 


Zt : ROD END EXTERNAL 
ining Gl pee? 
” l 
ROD END INTERNAL S$ if-Al gn g f 
THREAD TYPE e | in % : 


“DREF” SERIES / and 


Self-Lubricating 
SPHERICAL BEARINGS 


Combine ‘Moneball? engineering Advantages with Life-Time Lubrication 


Design engineers in many industries are specifying new “DYFLON”® SELF-ALIGNING and SELF-LUBRICATING SPHERICAL BEARINGS 
for these 5 major reasons: 
. LOWER COEFFICIENT OF FRICTION In addition, due to their two-piece ““MONOBALL 
... ideal where lubrication is impossible or undesirable. design and plastic alloy insert, “DYFLON’’® bear- 
. WITHSTAND EXTREME VIBRATION - ings have a long cycle life. Alignment and installa- 
perfect persereenee omg shock load conditions. tion problems are minimized. Oil-free for life 
i hoo bel uaaiietnes conditions. means lowest possible maintenance costs. 
. IMPERVIOUS TO KNOWN CHEMICAL SOLVENTS Available in a variety of plain or rod end types. 
eliminates corrosion problems. Bore sizes to 3.000”. Materials include stainless 
steel, plastic alloys and chrome alloy steels. Ulti- 


5. FAIL-SAFE ...due to “Monoball”® design. ; 
Request Engineering manual No. 551. mate static loads to 500,000 Ibs. 


TR 


705 SO. MOUNTAIN AVE 


SOUTHWEST PRODUCTS co. MONROVIA CALIF PHONE: MURRAY 1-9616 


Circle 176 on Reader-Service Card 
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Write tor Bulletin E-248 . . . Greenlee Too! Co., 1947 Columbia Avenue, Rockford, Illinois — 
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Fall // iyet Ring SsPRinege 


LOADED 


The Fall “CJ"* Wiper- 
Scraper Ring is Spring- 
Loaded causing Squeerze- 
Grip Action on the O.D. 
of the piston rod during 
entire cycle. This pat- 
ented feature maintains SQUEEZE 
a uniform, continuous Grip 
pressure on the wiping ACTION 
edge of the ring at all 

times, stopping any buildup of foreiaqn 
matter between the ring and the rod. 


It automatically takes up wear, main- 
taining NEW RING PERFORMANCE. 
Available in diam- 
eters 4" through 13" 
for any commercial 
use. AN and MS num- 
bers in use by the 
Military and Aviation 
industry since 1944. 

Manufactured in accordance with MIL- 
$-5049. (*Closed Joint) 


ACE PRODUCTS CO. 


1820 N. 12% S#. Tolede 1, Ohle 


Est. 1935 











CLOSES 


the 


GAP 


\ of 
\ HIGH 
| PRESSURE 

) SEALING 
to 

3000 PSI 


NEW 4 


Rugged 


Dependable 
110 VAC 
60 cycle 
te 3000 


PSI equipment and industrial appli 


Solenoid Operated 


SHUT-OFF VALVE 


For High Pressure Gas and Hy 
dravlic Sealing to near Zero 
Leakage for ground support 


cations. Normally open or nor 


mally closed 


PneuDraulics, Inc. 


896! Central Montclair, Calif NA 4-3567 
Technical Literature on Request 
150 
224 
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or worn back-ups. Resist practically all 
liquids and gases. For all standard- 
pressure systems. For —85 to 350 F. 
Standard sizes. Parker Seal Co., Div. 
Parker-Hannifin Corp. Culver City, 
Cali} 


e 363 on Reader-S« 


TEFLON O-RINGS .. . 300 standard 
sizes in SAE ARP-568 uniform dash- 


numbering system for O-rings. Large se- 
lection makes fewer modifications nec- 
essary to adapt to standard equipment. 
In commercial surface, which provides 
more positive initial seal on O-rings. 
Chicago Gasket Co., Chicago. 


le 364 on Reader-Service 


ROD WIPER-SEAL .. . D-ring seal rests 
on its flat base. Double-wedge back-up 
rings guard D-ring against rolling, twist- 


ing, and extrusion. Pressure increase ex- 
tends wedges fully against rod and 
gland OD. Entire assembly fits into 
counterbore in cylinder head. Snap ring 
secures it. For any fluid, at tempera- 
tures from —70 to 600 F. For rods from 
” to 3”. Greene. Tweed & Co., North 
W ale S, Pa 


Circle 365 


V-RING PACKINGS Molded of 
Duck and Acrylate or Asbestos and Ac 
rylate. For use against petroleum base 
and phosphate-ester type fluids. Adapt 


able for system changeovers to non- 
flammable hydraulic fluids. Linear Inc., 


Philadelphia. 
le 366 on Reader-Service Card 


RING SEAL ... ls all metal. Non-split 
ring seal is for hydraulic and pneu- 
matic linear motidh. Use in hydraulic 
actuators, as static seals, and in swivel 


joints. Metal lip fastened in stainless 
steel ring. Ring supports lip axially, 
prevents blowout under extreme pres- 
sures. For 425 to 1500 F. Withstood 
20,000-psi leakage tests. Bores from %)” 
to 7”. Gits Bros. Mig. Co., Chicago. 


Circle 367 on Reader-Service Card 


CUP PACKINGS .. . For low friction. 
Made of resin-elastomer blend. Efficient 
in air, oil, water, and water base, fire- 
resistant hydraulic fluids. High abrasion 
resistance. Tensile strength is over 
3000 psi. Extremely fine cylinder finish 


not necessary. In standard sizes to 6” 
OD. E. F. Houghton & Co., Philadel- 
phia. 

circle 368 on Reader-Service Card 


SPRINGLESS SEALING .. . Pressure 
replaces springs. Balanced fluid pres- 
sure gives positive sealing, eliminates 
uneven face wear. For wide range of 
fluid service. Conventional rotary mass 
replaced by a single ring. One design 
for all pressures. No sleeve or shoulder 





for high pressure. Springs used only to 
keep deep carbon faces in contact when 
not operating. A. W. Chesterton Co., 
Everett, Mass. 


‘ircle 369 on Reader-Service Card 


SEALING COMPOUND .... Designed 
to accompany products for assembly of 
threaded fittings or gaskets. Meets in- 
dustrial specifications for hydraulic flu- 
ids (100,000 psi), and air. Corrosion 


Continued on page 226 
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Circle 148 on Reader-Service Card 


= STREAMLINED = 
@\ AIR CONTROL 


Settings 
Connections 


The rest is automatic. Self-cleaning 
balanced piston REGULATOR automatic- 
ally adjusts when tools are added or taken 
off . . . acts as a shut-off valve... 
automatically bleeds off. LUBRICATOR 
automatically proportions oil to air volume 
. can be filled without turning off air 
line . . FILTER removes free oil, 
woter, and solid particles down to 
30 microns . . . drain valve blow 
off . . . Filter and Lubricator 

have visual controls. 


To get simplified and positive 
protection for tools, instruments, 
etc., standardize on PSC Air 
Controls. Stocked in 44", %", 42", 
and 34" NPT. Write for Bulletin 80. 


“WHERE Good Connections COUNT” 
PERFECTING SERVICE COMPANY 
revel) eh ee 


altimore uftolo—Comden, N. J —Chicago—Cleveland 


os Angeles New York—Providence—Montreol—Toronto 


WELL 
Trademark 
SINCE 1829 


CUSTOM ENGINEERING IN 
INDUSTRIAL HYDRAULICS 


Design and fabrication 
of power units, hydrau- 
lic or electrical control 
panels, and accumula- 
tors. Stocking distribu- 
tors for leading hy- 
draulic components. 

Talk over your special 
needs with the Cardwell 
Service Engineer in your 
area. 


Se CARDWELL macuine company 
2K 2lG— + canon TRAD WN SINCE 1829 


Reader-Service 


Circle 34 on 
January, 196! 





Revolutionary 
Tube-0-Matic 


Valve 


SQUEEZE-ACTION makes the difference—controls 
air, oil, chemical and even grinding slurries. 

No poppets, no spools, no metal-to-metal contacts 
and no metal-to-rubber seals. 

No wear and tear—and no need for repair. 


See it: 
Chicago, PES Show, Sept. 6-16, Booth 483 
Los Angeles ASTE Tool Show, Nov. 14-18, Booth 547 


Or read about it: Write for Bulletin 91043 


~ TWBEC-MATIC 
AIRMATIC valve, ine. 


7313 Associate Ave., Cleveland 9, Ohio 


Phone: a taper Airmatic Valve, Inc., FAX, Cleveland, Ohio 
> 7 on Reader-Service Card 
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Circle 112 on Reader-Service Card 


THE FITTING 
THAT “THINKS 
FOR ITSELF” 


Opyning Seat 
TUBE FITTINGS 


Only LENZ gives sep- 
arate Seal and Grip... 
Fits any tube wall 
thickness ...no metal 
to metal seal...no 
} exact tube length nec- 
essary... reusable! 


a SEALS The Tube! 


The higher the pres- 
sure the tighter this 
O-Ring seals! 


S GRIPS The Tube! 


The higher the pres- 
sure the stronger this 
split, tapered ring 
grips and locks! 
in a complete range of sizes of Connectors, 
Unions, Elbows, Tees, Crosses and Reducers! 


The LENZ Company 
3307 Kiepinger Road 
Dayton 1, Ohio 
Phone: CR 7-9364 
For Nearest Distributor See 
Thomas Register A-Z Section 


Write Today for 

FREE Catalog of 

Complete Tube 
Fitting Line 


... You Can See 


SYMFLOW’S 


Uniqueness 


Zero Leakage 


No Threads 

Anywhere AN 

; Stainiess 
Symetrics unique 
self-sealing disconnects have zero 
leakage during disconnect . . . no air in- 
clusion during connect. Full pressure after 
disconnect. No exposed seals after discon- 
nect no contamination. Housing is one 
piece with minimal size. Positive push-pull 
lock may be handled with one hand or 


" remotely. 3000 


psi. Exceeds 

MIL-C-25427. 
SYMETRICS 
COUPLINGS 


SYMETRICS, INC. 
3100 Airport Avenue, Santa Monica, Calif 


rcle 183 on Reader-Service Card 
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resistant, recommended for highest 
thread temperatures. Easy disassembly 
of fittings. Armite Laboratories, Los 
Angeles. 


Circle 370 on Reader-Service Card 


WIPER & SCRAPER RINGS ... For 
rods from %4” to 6”. Thin brass scraper 
ring and synthetic rubber wiping mem- 
ber clamped into steel shell. Scraper 
ring OD has enough play for off-center 


| rods. Scraper ID slightly under rod 


| size. No special machining for grooves 
| or retaining rings in steel cylinders. 


Chicago Rawhide Mig. Co., Chicago. 
Circle 371 on Reader-Service Card 


DUST BELLOWS .... Seals hermeticaliy 
against abrasives. Can be installed on 
cylinders without increasing space re- 


| quirements. Any length desired. Uses 


include protection of traverse screws 
and ball bearing slides. For —30 to 
210 F. Sizes from 1” to 13%”. A. F. 


Gagne, Associates, Binghamton, N. Y. 


Circle 372 on Reader-Service Card 


PIPE JOINT COMPOUND ... Vinyl 
tubes have 1 oz. of compound. Prevents 
seizing and galling, yet remains plastic. 


Temperature range to 550 F; pressure, 


| to 6000 psi. Crane Packing Co., Morton 


Grove, lil. 
Circle 373 on Reader-Service Card 


| PISTON WEAR RINGS .. . Of glass- 
| filled nylon. For heavy hydraulic ap- 


plications. Excellent wear resistance. 
Need no lubrication. Low coefficient of 


friction. Will not gall cylinder walls 
even on pistons with canted reciproca- 
tion. Will imbed tramp metal. Sizes 
from 2” to 7”. Garlock, Inc., Palmyra, 
N.Y. 


Circle 374 on Reader-Service Card 


AIR & HYDRAULIC 
FILTERS, 
LUBRICATORS, 
DRYERS 


AiR DRYER . . . Prolongs tool life. 
Self-contained unit collects and auto- 
matically ejects water and oil from air 
lines. Collects dirt and rust. Capacities 
to 300 cfm, 300 psi. For 1” and 2” lines 
New Jersey Meter Co., Plainfield, N. J. 


Circle 375 on Reader-Service Card 


SEPARATOR-DRYER . . . For dewpoint 
to —20 F. Air goes through revolving 
baffle. Centrifugal force removes for- 


eign matter, which goes to drainage 
chamber. Anti-corrosive, anti-toxic beads 
added about twice a year. No chemical 
carryover. Capacities to 2250 cfm. Work- 
ing pressures are 150 and 200 psi. Air 
Dryer Div., General Welding & Fabri 
cating Co., Erie. 


Circle 376 on Reader-Service Card 


BACKWASH PIPELINE STRAINERS 
. . . Can be cleaned free of accumulated 
debris in one-tenth normal time. No 
bolts, covers, or straining elements. Re- 
verse flow of backwash fluid rinses 
strainer free of all foreign matter, dis- 
charges waste into drainage system. 
Single or double gate or plug-type mod- 
els. Zurn Industries, Erie. 


Circle 377 on Reader-Service Card 


FILTER ASSEMBLIES . . . For 150 psi. 
Pore ratings from 2 to 100 microns. 
Element materials: woven wire cloth; 
sintered bronze; pleated, resin-impreg- 
nated cellulose sheet; stacked, resin- 
impregnated cellulose washers; and he- 
lically-wound, resin-impregnated cellu- 
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lose ribbons. Elements for —350 to 
350 F. Burst pressure is 600 psi. Series 


3100. Bendix Filter Div., Bend 
Vadison Heights, Michigan. 


‘ircle 378 on Reader-S 


INJECTION OJLER Meters oil di 
rectly to low-volume, short-stroke cyl 
inders through capillary tube within 
cylinder supply line. Oil is supplied 
by standard lubricator placed ahead of 
control valve, or by small oil reservoir 
under pressure. Watts Regulator Co 
Industrial Div., Lawrence, Mass 


e 379 


HYDRAULIC FILTER .. . Has reusable 
element. Reinforced, sintered bronze ele- 
ment filters 40 microns. 400-psi pressure 
drop doesn’t disintegrate element. If ele 
ment cracks, at higher pressure drops, 
downstream components are protected 
Forged aluminum bow! is threaded to 
1000-psi operating pressure. In “4” size, 
filter area is 35 sq. in. extruded alu 


minum head. GPE Controls, Inc., Chi 
cago. 


ircle 380 


HIGH TEMPERATURE FILTERS ... 
High-pressure process locks together 
media, end caps, and center tube. Filtet 


eS 
4 


medium is embedded in end caps. Since 
units are not welded, aluminum and dis 
similar metals can be used. No oxida- 


Continued on page 230 
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Articles about: 
HYDRAULIC & PNEUMATIC 
SYSTEMS AND COMPONENTS 


DESIGN + APPLICATION - MAINTENANCE 


FIRST PRIZE $500 
SECOND PRIZE $300 
THIRD PRIZE $200 
4th to 7th PRIZES, EACH $100 


All prize papers will be published in HYDRAULICS & 
PNEUMATICS Magazine. Papers receiving honorable mention awards will 
also be published during 1962 and paid for at regular rates. 


CONTEST CLOSES JULY 1, 1961 


Committee of Judges: 


Howard D. Davis, [ 
Frank L. Mackin, Head 
Walter M. Shaffer, Staff R 


SPONSORED BY Hyd raulics 
©Pneumatics 


An Industrial Publishing Corporation Magazine 


812 HURON ROAD, CLEVELAND 15, OHIO 


‘ircle §50 on Reader Service Card for 1961 Prize Paper Booklet 





Bellows \alvair offers you the most 
complete line of fluid power components... 





85 field offices staffed with more than 200 tech- 
nically trained men provide competent, personal- 
ized service to every major industrial city and area 
in the United States and Canada. These men are 
full-time Bellows-Valvair men, engaged exclusively 
in the sale and service of Bellows-Valvair equip- 
ment. They are skilled and experienced in the 
application of air power to production processes. 


The BELLOWS AIR MOTOR—A 20-page 
booklet describes the function, applica- 
tions, valving arrangements, mounting 
styles and other pertinent information 
about the Bellows Air Motor. Model speci- 
fications are completely covered. Bulletin 
BM25. 


Their services are at your disposal, simply for the 
asking, and with no obligation. For technical litera- 
ture, write Dept. AP-161, Bellows-Valvair, Akron 
9, Ohio, and ask for Bulletins by number, as listed 
below. They will be sent to you promptly, without 
cost. For even quicker service, phone any of the 
Field Offices listed on the facing page. 


VALVAIR HEAVY-DUTY CYLINDERS—Built 
to ASA standards in a full range of bore 
sizes and stroke lengths. Construction 
details, specifications, dimensioncl data 
sheets. Bulletin VC-800. 





Bellow’ tee 


pai 


aod TAPPING UNIT 


Lie 


gst 


BELLOWS-LOCKE DRILLING, BORING & 
TAPPING UNITS — Basic components or 
complete units . . . air-powered rapid 
traverse, hydraulic feed, electrically driven 
single or twin spindles, with drill capacity 
up to 114". Models include standard drill 
units, direct tapping units, precision bor- 
ing units and gun drills. Optional acces- 
sories for deep hole drilling or timed 
dwell control. Built-in valving and con- 
trols. Easily interlocked. Bulletins BL-SRA, 
BL-22, CD-60. 


BELLOWS DRILL PRESS FEEDS—Designed 
to attach to star wheel shaft of standard 
drill presses to feed spindle, with preci- 
sion control of feed rates, automatically. 
Used in many other applications where 
smooth controlled air powered feed 
through rack and pinion gear is desira- 
ble. Wide range of models, including 
torque-sensitive units. Bulletin DF-110R. 





VALVAIR PILOT OPERATED VALVES—Com- 
plete information on Speed King sole- 
noid-operated valves . . . features, func- 
tioning, types and options. Bulletin 59-SK. 


BELLOWS “POWER DOME” AIR CYLIN- 
DERS—Double acting, cushioned and non- 
cushioned standard air cylinders . . . 2”, 
4", 6” and 8” bores . . . various mount- 
ings and valving arrangements. 12-page 
booklet also contains application and 
dimensional data. Bulletin PD30F. 








BELLOWS ROTARY FEED AND INDEX 
TABLES — Fast automatic positioning of 
ports. Operate horizontally or vertically. 
Rotary feed tables provide excellent ac- 
curacy though not designed for extremely 
close tolerance indexing. Rotary index 
tables are used where extremely close 
accuracy is desirable. Can be electrically 
interlocked with other Bellows units or 
related machine elements. Bulletins RT- 
1022A and RT-1326. 


LUBRI-AIR CONTROL UNITS—Full details 
on ranges, capacities and application 
recommendations. Model numbers of com- 
plete units and separate components plus 
dimensional details. Bulletin LA-20. 








| 


Bellows 


BELLOWS “HYDRO-CHECK” — Full details 
on Bellows Hydraulic Controls, how they 
operate, method of control, dimensional 
and installation data . . . contained in 


12-page booklet. Bulletin HC602R. 





VALVAIR MANUAL VALVES—Convenient 
selector wheel provides model numbers of 
specific valves made up of desired com- 
bination of end sections and basic body 


types. 
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and the most complete sales and service facilities 


ALABAMA 


Birmingham 
FAirfax 4-5273 


ARIZONA 


Phoenix 
WOodland 7-105! (Tempe) 


CALIFORNIA 


Eureka 

Hillside 3-0481 
Glendale 
CHapman 5-6911 


San Francisco 
JUniper 5-8900 


COLORADO 


Denver 
EAst 2-3043 


CONNECTICUT 
Bridgeport 
EDison 3-5425 


Hartford 
CHapel 2-1681 (Bloomfield) 


New Haven 
CEdar 9-2952 (North Haven) 


FLORIDA 
Miami 

PL 4-4427 
Orlando 
GArden 4-6357 
GEORGIA 


Atlanta 
CEdar 3-7465 


KENTUCKY 


Louisville 
JUniper 4-4011 


ILLINOIS 
Chicago 
UNderhill 7-7210 


Peoria 

676-5848 
Rockford 
WOodland 4-6531 
INDIANA 
Evansville 
HArrison 4-2971 


Fort Wayne 
HArrison 4110 


Indianapolis 
Liberty 6-3835 


South Bend 
ATlantic 7-6850 
IOWA 

Cedar Rapids 
EMpire 5.8 674 


Davenport 
326-4632 
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LOUISIANA 
New Orleans 
UNiversity 6-3680 


Shreveport 
42-33064 


MARYLAND 


Baltimore 
Clifton 4-4373 


MASSACHUSETTS 
Beverly 
WaAlker 2-4286 


Boston 

CEdar 5-5703 
Springfield 
REpublic 9-3903 
Sudbury 
Olympic 3-5520 


Worcester 
Pleasant 7-5909 


MICHIGAN 

Ann Arbor 
NOrmandy 3-3717 
Cheboygan 
MAdison 7-2916 
Detroit 

BRoadway 3-6740 


Flint 
CEdar 4-1417 


Grand Rapids 
Glendale 4-2636 


Jackson 
STate 2-4483 


Kalamazoo 


Fireside 5-0924 


Saginaw 
Pleasant 4-3043 


MINNESOTA 


Minneapolis 
TAylor 5-2800 


MISSOURI 
Kansas City 
BAltimore 1-4592 


St. Louis 
VErnon 2-6868 


NEW HAMPSHIRE 


Concord 
CApital 5-6972 


NEW JERSEY 


Mountainside 
ADams 3-5353 
Newark 
Mitchell 3-8324 
Trenton 
OWens 5-7139 


NEW YORK 
Albany 

Albany 5-1365 
Buffalo 

TRinity 5-5232 
Brooklyn 
EVergreen 8-8387 


Mount Vernon 
Mount Vernon 8-6218 


New York 
WOrth 2-3108 


Rochester 
LUdlow 6-1967 


Syracuse 
HArrison 2-6935 
NORTH CAROLINA 


Greensboro 
BRoadway 5-4085 


OHIO 
Akron 
FRanklin 6-2174 


Canton 
Glendale 6-4949 


Cincinnati 


VAlley 1-2790 


Cleveland 
HEnderson 1-8228 


Columbus 
CApital 1-9567 


Dayton 
Cleorwater 3-9157 


Norwalk 
663-2214 


Toledo 

CHerry 1-9250 
OKLAHOMA 
Tulsa 

WeEbster 6-3253 
OREGON 
Portland 

CApitol 7-1271 
PENNSYLVANIA 
Erie 

Glendale 4-8086 


Philadelphia 
TRinity 8-6090 (Bala Cynwyd) 


Pittsburgh 
CHurchill 1-7908 


Reading 
SPruce 7-1661 (Mohnton) 


Wilkes-Barre 
BUtler 8-2090 


RHODE ISLAND 
Providence 

STuart 1-4010 
SOUTH CAROLINA 


Columbia 
Alpine 6-6576 


Bellows- 


AKRON 9, OHIO 
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TENNESSEE 
Knoxville 
8-6733 
Memphis 
Glendale 8-2883 
Nashville 
CAnal 8-5511 
TEXAS 

Dallas 

EMerson 8-6223 
Houston 
Mission 4-5491 
San Antonio 
GEneral 4-3131 
UTAH 

Salt Lake City 
EMpire 4-8417 
VIRGINIA 
Richmond 
Milton 3-2392 


WASHINGTON 
Seattle 

MAin 2-3760 
WEST VIRGINIA 
Wheeling 

CEdar 2-1593 
WISCONSIN 
Manitowoc 
MUrray 2-5691 


Milwaukee 
GReenfield 6-3504 


CANADA 
ALBERTA 

Calgary 

29494 

Edmonton 

GEneva 3-7573 
BRITISH COLUMBIA 
Vancouver 

CHerry 5121 
MANITOBA 


Winnipeg 
Whitehall 3-2554 


ONTARIO 


Hamilton 
Liberty 5-9991 
London 

GEneral 8-3823 
Sudbury 
OSborne 5-8305 
Toronto 
BElmont 3-1221 
Windsor 
Clearwater 6-6724 
QUEBEC 


Montreal 
WEllington 7-5642 


alvair 





HYDRAULIC BARGAINS 
IMMEDIATE DELIVERY 


DOUBLE-ACTING CYLINDERS 


No. AOC 562—2'4" bore, 9 stroke, 1'/," 
dia. stainiess steel shaft. Aluminum alloy 
cylinder. 4" tubing thread ports. Overall 


is ioe £"O. & Ciicess”™ “$17.95 


No. AOléC—I'/," bore, 26" stroke, I" dia 
stainless steel piston rod. Will lift 1760 ibs 


with 1000 ibs. pump pressure. $16.95 


BRAND NEW ROTARY VANE 
VICKERS HYDRAULIC PUMP 

Mode! 2035XS93—<capacity 

27 GPM at 1200 PM 

1000 PSI. Front flange 

mounting, supplied with- 

out flange adaptor. 

Shpg. wt. 55 Ibs. F.O.8. 

Chicago 


$77.00 


No. A02035A 


MULTI-PURPOSE HYDRAULIC 
PUMP OR MOTOR 
Silent—ball bearing, 
high efficiency helical 
ear type. Rated & 
PM at 1500 RPM. 
1000 PSI, using 6 HP 
reversible rotation. \&" 
pipe thread inlet & out- 
let ports, 4%" drain 
port, % shaft with 
keyway & flat for di- 
rect/pulley drive. 5%" 
h., 744" 1, SY" w. Shpg. wt. 18 Ibs. F.0.8 


No. Ab $52.50 


No. AOS5 


COMPACT PUMP FOR 
DIRECT/BELT DRIVE 


WHERE SPACE IS LIMITED 

PESCO gear type hydraulic 

pump, cont. duty, positive dis- ~ 

placement. 0.993 cu. in./rev , 

Delivers 6 GPM at 1600 RPM, 

1200 PSI. Clockwise rotation 

Requires 7 HP. Speed range am 

400-2000 RPM. Max. pressure 

1500 PSI. Max. delivery 7.5 A 

GPM at 2000 RPM. \%" pipe \ 

thread ports, %" shaft with ; ) 

Woodruff keyway. 2 hole base 

mounting. 5" |, 4/4" w.. 7%" 

h Shpg wt. Il ibs. F.0.8 

Chicago. No. AOI60R $24.50 
4-WAY HYDRAULIC 
CONTROL VALVE 

Groban top quality valve 

with built-in adjustable 

pressure relief control 

factory set at 1000 PSI 

Fully balanced plunger 

type, self-centering, de- 

signed to actuate one set 

of double-acting cylin- 

ders. Can be used as 

single unit or in series. 4 mounting holes In 

base. Capacity 16 GPM . Pressure range 

250-1500 PSI. Pipe thread cconadiione i 

inlet & outlet, '/," cylinder openings. 8%" 

1., 4° w. Shpg. wt. 8 Ibs 

F.0.B Chicago. No. AO1!26 $23.50 

(17 Variations also Available at Same Prices) 


Attractive Discounts to Bonafide 
Dealers and O. E. M.'s. 


Write Today for FREE copy of 
new 64-page “Equipment Catalog 
& Hydraulic Reference Manual.” 


GROBAN SUPPLY COMPANY 
1139 S. WABASH AVE., DEPT. AO-1, 
CHICAGO 5, ILL. 
(WEbster 9-3793) 
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tion product contamination. No carbide 
precipitation. For any hydraulic fluid. 
Stainless steel wire mesh elements. 
Nominal 5, 10-micron ratings. Capacities 
%, 3, 6, 12 gpm. Purolator Products, 


Ine . Rahway, N. J. 
381 on Reade: 





REGULATOR FILTER . 


balanced piston permits instant response 


Regulator’s 


to load changes with minimum pressure 


drop. Withstands severe continuous serv- 
ice. Automatic bleed-off. Cyclonic action 
within filter bowl enforces dirt, scale, 
and condensate from air. Brass baffle 
plate traps residue in bowl bottom 
Clean air passes through cellulose filter 


cartridge. Cartridges for 10, 25, and 40 


microns. In 4 . *%”, and 1”, and %,” 
NPT. Periecting Service Co.. Charlotte. 


Ws 
382 


STAINLESS STEEL FILTER . In 6”- 
18” lengths. Large surface area per vol 
ume. High flow rates, low pressure 


ss =e 


7 . cd 10 «(1 


drops. Quick-opening housing keeps 
contaminant from going downstream of 
filter. When filter is cleaned, housing 
and element are removed downward. 
For full vacuum to 125 psig. Ratings to 
2 microns. 6” unit for 5 gpm or 60 cfm. 
Vicro Metallic Div., Pall Corp., Glen 
Cove, N y 


383 on Re 


HYDRAULIC OIL FILTER .. . Over-size 
internal ball check relief valve is built 


into case. It maintains correct pressure 
differential on refill for proper filtra- 
tion. Flows 10 gpm. Briggs Filtration 
Co., Washington, D. C. 


le 384 on Re 


AiR FILTER .. . Cartridge is in extra 
casting between cover and bowl. This 
makes it possible to use larger car- 
tridge. Less pressure drop, higher flow. 
Bowl is for storage only. It holds a 
half-pint of cantaminants. Reusable 
cartridge of rigid, impregnated felt. 
Metal or plastic bowls. 5-micron filtra 
tion. For pressures to 250 psi, tem- 
peratures to 250 F. Flow to 3100 cfm at 
100 psi. Pipe Thread sizes from 4” to 


a 


j 
: — -oual 
5”. Wilkerson Corp., Englewood, Colo- 


rado 


385 on Reader-Service Card 


PROTECTOR CAGE For plastic 
bowls. When plastic bowls of pneumatic 
filters and regulators explode, cage re- 
strains flying particles. Moveable hooks 
attach to pipe. Three sizes fit bowls 
from %” to 1”. C. W. Morris Co.., 
Detroit. 


e 386 on Reader-Service Card 


2 TO 5-MICRON FILTER .. . Has low 


pressure drop. Made of aluminum and 
stainless steel. Filter media removable, 
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cleanable. Used in low pressure side, 
holds contamination to 2-5 microns. For 
10 and 25 gpm, 200 psi. George L. 
Nankervis Co., Detroit. 


Circle 387 on Reader-Service Card 


AIR FILTERS . . . Have four parts. Fil- 
ters remove all liquid. Improved baffl- 
ing. Plastic bowl has higher safety fac- 
tor, holds 53% more liquid. No tools 
needed to take apart. Air passages 
through filter are larger than pipe’s 
internal area. For pipe sizes 4", %”, 
%". Elements have ratings down to 5 


microns. C. A. Norgren Co., Englewood, 
Colorado. 


Circle 388 on Reader-Servi 


AIR FILTER . . . Has automatic drain. 
Centrifugal force spins out heavy solids. 
Removable monel cartridge filters air. 
Momentary differential pressures, above 
and below neoprene diaphragm, seal 
poppet valve against upper and lower 
During travel between 
seats, a small amount of air blows out 
sediment. In 4”, %”, and %” pipe 


sizes. O-E-M Equipment, Cleveland 
e 389 


seats. poppet 


5 . 
n Neader-oervice 


LUBRICATOR .. 
variations (pulses). Independent of air 
flow rates and duration of flow periods. 
Crown Pulse Lubricator meters oil to 
spot where it is needed. Outlet end of 
oil-delivery line can be put anywhere. 


Operates on pressure 


Hannifin Co. div. Parker-Hannifin 


Corp., Des Plaines, Ill. 
Circle 390 on Reader-Service Card 


2000-PS! FLUID FILTER . . . Indicator 


needle tells when cleaning is needed. 


Continued on next page 


January, 196! 
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IGINATORS OF METAL-SEAL FITTINGS 


the! ? metal-seal 


tube fitting SEALS 
A 


[ straight-thread ports 


Captive nut wedges the metal seal ring 
into port angle. Resulting seal is unaf- 
fected by vibration, exotic fluids, high tem- 
peratures. Seal can be remade repeatedly. 


Write for “‘Leak-Proof Port Connections” 





“SPECIALISTS IN HYDRAULIC FITTINGS" 


L and L Manufacturing Company 


21590 Hoover Road + 
DISTRIBUTORS 


Warren, Michigan 
IN PRINCIPAL CITIES 








e You 
ning the. 


~ 


_ 


Pal 








You don’t have to sacrifice Quality for Economy 


when you specify FPG CHECK VALVES * 


PISTON 
TYPE 


* Sizes 4" thru 2” to 20,000 PSI W.P. 
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Easy access to cartridge. Full-flow fil- 
| tering. Full by-pass. Adjustable maxi- 
| mum pressure drop. Can be used with 

flowmeter to spot check flow rates. 


» FR, 





Media for filtration down to 10 microns 
Rosaen Co., Hazel Park, Mich. 


Circle 391 on Reader-Service Card 


MAGNETIC CARTRIDGE .. . In 15 
models. Permanent Alnico V magnets 
arranged for optimum expansion of 
flux field. No progressive accumulation 
of ferrous particles. To clean, no need 


TRANGFER MACHINE 8 


Automated 
GIANTS like this 


REQUIRE STRONG HYDRAULIC 
HEARTS every MINUTE OF 


THEIR WORKING LIFE oe : oI = CS to drain reservoir or stop operations. 
; ie Cartridges are 5%” dia. Kerns-Morrell 

The pre isioned flow control of fod : i a Co., Detroit. 

RACINE PUMPS assures the split- t * { . ‘ircle 392 on Reader-Service Card 

second timing and efficiency required ie 4 mee 

to operate this complex Buhr Transfer weit a GUARD FOR TRANSPARENT BOWLS 


Machine . . . custom-built for the com- oes eo . . . Eliminates hazard of bursting trans- 





pletely automatic machining of 120 auto- 

cylinder heads hourly for a leading auto- 
motive manufacturer. Compact RACINE 
VALVES control feeds and reverse movements 

on all 323 operations performed by the 
machine. RACINE 4-way SOLENOws help one 
man operate this mechanical giant. Buhr has 
used RACINE PUMPS and Reservoir Units on custom- 
built machines for the automotive industry for 
over 10 years. 


Racine Hydraulics & Machinery, Inc. 


. HYDRAULICS DIVISION | parent air filter and lubricator bowls. 


Protects bowls from impact. Standard 


e 185 on Reader-Service Card 
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on all Visi-Bow] units and combinations. 
Vaster Pneumatic, Inc., Detroit. 


393 on Reader-Service Card 


COMPRESSED AIR DRYERS .. . Have 
Automatic—need no 
regeneration, heat, or power. Intercept 
water vapor and microscopic abrasives 


large capacities. 


which elude aftercooler, receiver, and 
filters. 33 sizes. Van Products Co., Erie 


394 on Rea 


jer-Service Card 


TEST 
EQUIPMENT 


PNEUMATIC CHECK BENCH ... Is 
portable. Self-contained bench tests 
pressure switches, vacuum switches, and 


other pressure or vacuum-operated 
equipment. Signal lights indicate con 
tinuity of circuits. Needle valves. Low- 
pressure line has regulator. High-pres 
sure line has relief valve. Compressor 
operates on 28 vde. Compressor auto 
matically controlled for 400 psi. Two 
standard %4” tube pressure ports, one 
vacuum port. Custom Components, Bur 
bank, Calif. 


395 on Re 


ULTRASONIC CLEANER .. . Flushes 
as it cleans. Rotates element through hy- 
perintense proximal field. Cleans most 


elements in less than 10 minutes. Tests 
largest particle passed by cleaned filter, 
measures element’s pressure drop. Air- 
craft Porous Media, Inc., Subs. Pall 
Corp., Glen Cove, N. Y. 


396 on Reader-Service Card 
Continued on next page 
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SUPER TRUSTEE CONCRETE BLOCK 
MACHINE BUILT BY THE GENE OLSEN 


CORP., ADRIAN, MICHIGAN 


This 
dependable © “mess ie 
hydraulic heart ==" 


REDUCES UPKEEP AND DOWN. 
TIME BY AS MUCH AS 80%, 


“RACINE HYDRAULIC EQUIPMENT is 

the heart of our concrete block ma- 

chines,” says C. S. DeLamater, sales 

manager for The Gene Olsen Corp., 

another satisfied user of RACINE PUMPS 

and VALVves exclusively since 1949, 

Besides the tremendous savings in operat- 

ing hydraulically-designed concrete block 
machinery, the firm emphasizes the advan- 
tage of simplified control of oil circulation in 
RACINE VARIABLE VOLUME PUMPS. They pump 
only the oil required to do the job —no waste 
of pressure oil — no heating. Thus through lower 
horsepower, operation economies are enjoyed. 


Racine Hydraulics & Machinery, Inc. 


ae) Get BE WISCONSIN 


HYDRAULICS 


Circle 156 on Reader-Service Card 
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TEST STAND .. . Tests globe, gate, 
safety, and relief valves. Built-in com- 
pressor. Requires no special skill or 


+ 


training to operate. Controls within 
reach on one panel. Tests to 2000-psi 
air, 6000-psi water. Farris Engineering 
Corp., Palisades Park, N. Y. 


Circle 397 on Reader-Service Card 


PARTICLE COUNTER .. . Selects rep- 
resentative fluid sample and counts for- 
eign particles in several size ranges. 


4IGAN Os 


i 
7 


¥ 


during set-up # 
and at 3000 A ‘ 


o * 
Springs ‘Se ; Ranges easily changed. Flushing system 
a me ies £4, ere id : cleans. No tramp contamination. Am- 

or os 2 4 a ; bient dust conditions don't affect re- 

per hour bin Fs - sults. Self-calibration system verifies per- 
A formance. High Accuracy Products 


Corp., Claremont, Calif. 


RELIABLE VALVES DIRECT THE 


POWER OF A HYDRAULIC HEART Circle 398 on Reader-Service Card 


“Control of all our hydraulic oper- eer. «| : : é 

ations is vital, and this is aman - de hy f aa oll TEST air . : - Analysis tekes 12 

with RACINE equipment,” says Bill aaa ieee a min. Finds acidity, viscosity, water con- 

Karolle, electrical engineer with Re- 5 i ; f i tent, insoluble contaminants, and tem- 

search Designing Service, Inc. “Our 

hydraulic machines are used to form wire 

for 80% of all automobile seat springs.” 

As oil requirements change constantly 

during set-up operations, 6 RACINE DIREC- 

TIONAL CONTROL VALVES guide the right oil 

volume at the right pressure to the right place 

at the right time. At high production speeds, 

these 4-way, solenoid-controlled valves maintain 

the pre-set wire forming pattern with absolutely 

uniform precision. Valve reliability is important 

since these machines may perform over five million peratures. Kit has magnets for deter- 

cycles during their lifetime. mining viscosity, hand-sling centrifuge, 

magnetic device for metallic contam- 

inants, titration equipment for acidity. 


Racine Hydraulics & Machinery, Inc. = \ianes'Stticins woe, R & WF Enwincer 


RACINE WISCONSIN ing Service Co., Anaheim, Calif. 
HYDOR ay LICS DIVISION Circle 399 on Reader-Service Card 
e 187 on Reader-Service Card 
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IMPULSE TEST MACHINE... Pres- 
sure gages and hydraulic controls are 
on front panel. Temperature controls 
on separate console. Oscilloscopes per- 
mit tracking of hydraulic impulse pat- 
terns. Manifold design. Upper and low- 
er manifolds can move for simultaneous 
flex, motion, and vibration testing. Pro- 
vides pressure to 5000 psi, with 7500 
psi surges. Impulses sixteen 5”-dia 
hoses simultaneously. Resistoflex Corp., 


Roseland, N . 3 


‘ircle 400 on Reader-Service Card 


ELECTRIC 
MOTORS, 
SHAFT COUPLINGS 


CLOSE-COUPLED PUMP MOTORS... 
In NEMA re-rated frames. Frames are 
rigid, seasoned cast iron. Integrally cast 
feet. Deep-drawn baffle plates in end 
bells protect winding. Connection boxes 


cr 


; - (¥ 


; 


— i _——- | 


rotate for easy connecting. Die cast 
aluminum rotors have dual cooling fans. 
Entire rotor assembly is dynamically 
balanced. Prelubricated, sealed ball 
bearings need no cleaning. % hp at 900 
rpm to 75 hp at 1800 rpm. Lima Elec- 
tric Motor Co., Inc., Lima, Ohio. 


Circle 401 on Reader-Service Card 


NYLON SHAFT COUPLINGS ... Need 
no lubrication. Designed for small, in- 
tegral hp and fractional hp motors. 
Hubs and sleeves are of high-strength, 


a 


stress-relieved nylon, tested to 1100 in- 
lb. Recommended operating torque is 
100 in-lb. Hubs bored for shafts *%”, 
%,”, 56”, and 4%”. Waldron-Hartig Div., 
Vidland-Ross Corp., New Brunswick, 
N. J. 


Circle 402 on Reader-Service Card 


ELECTRIC GEAR MOTORS ... Have 
highly honed gears. Each set of gears 
noise-tested together for mesh and fin- 


Continued on next page 
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SELF-CONTAINED J.!1.C. POWER 
UNITS SERVING UNIVERSAL SPIDER 
TRANSFER MACHINE BUILT BY 
DRILLUNIT, INC., DETROIT 


SIX 


hearts | 


FURNISH MUSCLE FOR 
5 TRANSFER OPERATIONS... 
WITHOUT A PALLET 


“This is the first time that a spi- 

der for a universal joint has been 

machined in direct transfer of the 

art itself rather than by pallet trans- 

fer,” says William Defibaugh, Vice 

President and Chief Engineer of Drill- 

unit, Inc. The new unit is only half the 

size of any previous spider transfer ma- 

chine. Clamping and unclamping the spi- 
der are governed by 5 racine Model 4FA 
Pumps, each one a self-contained power unit 

with its own reservoir. A sixth 4FA unit con- 
trols movements which turn, probe and transfer 
the part from station to station. To complete the 
hydraulic package, 24 racine Model Q Pumps 
serve the standard self-contained drill units. R. S. 
Naeyaert, President, adds, “racine flexibility in 
delivering pressurized oil in variable volume at 
varying pressures make it the ideal choice.” 


Racine Hydraulics & Machinery, Inc. 


RACINE, Witse¢c Ones t @ 
HYDRAULICS DIVISION 
Circle 158 on Reader-Service Card 
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ish. Microscopic nicks, mars, and tooth 
profile variations detec ted. Use of honed 
wears makes quieter, longer-lasting mo- 
tors. Gears shaven, heat-treated, and 
honed. l’. S. Electrical Motors, Inc., Los 
ingeles 


403 


FLEXIBLE COUPLINGS . Shaft rat 
permits selection by shaft diameters 
working parts are heat-treated, high 

stee Finished bore or taper 


pS 
a 


lock bushed types. 1155 shaft-diameter 
ombinations. Finished bore couplings 
ire also supplied for reboring for shafts 

iny diameter from 7/16” to 6 1/8”. 


Diamond Chain Co 


404 


Indianapolis 


ELECTRIC 
CONTROLS 


TEMPERATURE SENSORS ... For use 
1000 F. Non-cooled types meas- 
juid, solid and gaseous temper 

Sensors use fractory metals. 

i nagnesia and beryllia 


uple wires are iridium, tung 


ten, rhenium, and their alloys. Aero 
h Instrument Co.. Chicago 


405 


PRESSURE SWITCH Weighs less 
I » oz. For pressures to 750 psi, 
ratures from 65 to 250 F. Spe 

dels have 10,000 psi proof 

They are for temperatures 

340 to 1000 F. Pressure capsule 
ompatible with 347 
Rated 5 amp, 125, 250, 
und 5 amp, 28 vde, spdt. 
ent Switches, Inc., Bur- 


ny media « 


sr-Service Card 


DIFFERENTIAL PRESSURE TRANS.- 
DUCER For 200-psi differential. 
Measures pressure difference between 
two points in fluid system, transmits 


electrical output. Slug secured to sens- 
ing capsule is magnetically coupled to 
linear differential transformer. Heavy- 
walled structure contains all hydraulic 
pressures. Sensing circuit adapts unit 
to square root extraction for direct read- 
ings of flow. Regulator and demodula- 
tor maintain linearity despite variations 
in excitation voltage. Electrical output 
from 0 to 1 milliamp de into 750-ohm 
load. Consolidated Controls Corp., Beth- 


el. Conn 


REMOTE ACTUATOR FOR LIMIT 
SWITCH .. . Requires no air valve or 


air switch. Air is supplied to actuator 
at 40-80 psi through an inlet orifice. It 
escapes through bleeder orifice. Clos- 
ing bleeder orifice builds up pressure 
in air cylinder which operates limit 
ewitch. R. B. Denison Mig. Co. Bed 
lord, Ohio. 


le 408 on Reader-Serv 


SERVOAMPLIFIER Drives servo- 
valves and other electrical components. 
Selectable, high-power output is pro- 
portional to the difference of two input 
voltages. Output can be controlled man 


ually. Adjustable input and external 
feedback gains, and high input im- 


pedance make it easy to use input and 
feedback compensation networks. Posi- 
tive and negative voltages available for 
feedback potentiometer excitation. Jn- 
dustrial Measurement Corp., Pomona, 
California. 

Circle 409 on Reader-Service Card 


SERVO ANALYZER ... Provides direct 
ead-out for damping ratio. Direct read- 
.ag and automatic plotting of amplitude 
ratio (+ 40 db) and phase angle 
(+180 deg). Provides analog output 
proportional to log frequency, phase 
shift, and amplitude ratio in db. Re- 
cords Bode plots, Nyquist diagrams, and 
Nichol’s charts. Semi-skilled technicians 
can perform go-no-go testing to isolate 


we ye 








defective components. Basic carrier fre- 
quency is 400 cps. Operating signals are 
ac or de. Metrolog Corp., Subs. Air 
Logistics Corp., Pasadena, Calif. 


Circle 410 on Reader-Service Card 


TWIN INDICATOR LIGHT... Mov- 
able, curved, retaining stud holds lens 
to case, permits lens to be removed. 
Miniature lamps held in lens by spring 
contact finger. Replaced by pulling lens 
assembly from case. Lights can be wired 
independently. Lens is broad, has space 
for engraving. Control Switch Div., Con- 
trols Co. of America, Chicago. 


Circle 411 on Reader-Service Card 


MINIATURE PRESSURE SWITCH ... 
One moving part. Fixed differential. 
For any medium. In steel or aluminum, 
Cadmium or anodized finish. Operates 


in any position. Adjustable operating 
pressure: 200-1000 psi. Proof pressure 
5000 psi. %4” NPT port. Weighs 2 oz. 
Alloy Bellows, Inc., Cleveland. 


circle 412 on Reader-Service Card 
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single 
lever 
control 


This hydrostatic drive 
is now used in 


TRACTORS 
LOCOMOTIVES 
CRANES 
SHOVELS 
ROLLERS 


DOWTY 
Dowmatic 
DRIVE 





Now in full production 
for the 35-80 H.P. range 


DOWTY HYDRAULIC UNITS LTD * ASHCHURCH + GLOS * ENGLAND 
Member of the Dowty Group Telephone: Tewkesbury 2271 
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Darcova 45° 
Bevel Type Pumcup 


Darcova Pumcup 


put Pumcups 


in your cylinders 


TO HOLD 


PRESSURE LONGER! 


In Darcova Pumcups a sound engineering prin- 
ciple has been combined with precision tolerances 
and extremely durable compositions to provide 
exceptional efficiency and life in hydraulic, air, and 
reciprocating pump cylinders of all kinds. 

Unlike ordinary piston packing, precision Pum- 
cups are engineered to minimize friction load while 
hugging cylinder walls on every pressure stroke. 
Regardless of eventual wear, efficiency stays high! So 
there's far less down-time and need for replacement. 

Pumcups are made in a wide range of sizes, types 
and texture-engineered compositions, including 
100% Nylon, for all kinds of pressure-temperature- 
fluid conditions. Send for Pumcup Bulletin 5903 
and weigh all the facts! 


DARLING VALVE & MANUFACTURING CO, 


Williamsport 15, Pa. 


TRADE MARK 


e $0 on Reader-Servi 
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FLOW CONTROL TRANSDUCER ... 
Weighs 5 oz. High stability for high- 
performance contra). systems operating 
within 55 to 1.0 -gpm. Spool position 


feedback, dry torque motor, parallel 
magnet design, central filtration. Stain- 
less steel. Liquid determines seal mate- 
rial. Temperatures to 450 F. Operat- 
ing pressure to 4000 psi. Hydraulic Re- 
search & Mig. Co., Burbank, Cali}. 


Circle 413 on Reader-Service Card 


PROXIMITY SWITCH .. . Detects mag- 
netic material without physical contact. 
Sensor, amplifier, and plug-in relay 
which is wired in circuit same as limit 


as 

switch. Sensor can be 150 ft. from am- 
plifier without use of shielded wire. 
Sealed sensor has no moving parts. De- 
tects variety of shapes without detain- 
ing parts flow, to 700/min. Amplifier in- 
put is 105 vac. Micro Switch Div., Min- 
neapolis-Honeywell Regulator Co., Free- 
port, Iil. 


Circle 414 on Reader-Service Card 


PRESSURE SWITCHES ... For pilot 
duty. One NO and one NC contact. Or- 
ifice prevents operation by minor pres- 
sure surges. Trip indicator behind win- 
dow. Calibrated range scale in cover. 
Bellows type in six pressure ranges to 
300 psi. Operates from air, oil, or water 
pressure. Piston type, for 150-3000 psi, 
has range-locking nut. Cylinder wall has 


Continued on page 240 
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37° FLARED “J.I.C.” and FLARELESS 
TUBE - PIPE and HOSE 


BUY GUN! GOS 


iis hipaa FLARED TUBE FITTINGS — 
| oe rite 
| | PIPE FITTINGS 


TUGE UNION REDUCER UNION 





37° FLARED “J.L.C.” 
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CATALOG ON THE CQMPLETE LINE OF— AFCO INDUSTRIA 





AFCO FITTING CO. 


S300 Harvard Avenue 


Cleveland 5, Ohio 





“ 


: 


L FITFINGS 
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INDUSTRIAL 
RE-USABLE 


Marcia» Leb) 2 
oo pple TRL 


A Complete 
Line 


ASSEMBLIES 
ADAPTERS 
COUPLINGS 
CONNECTIONS 
1 & 2 WIRE BRAID 
RUBBER HOSE 
RAYON HOSE 
ACCESSORIES 
For 
i and 2 Wire 
Braid * 1 and 2 
Rayon Braid 


For your most demanding specifica- 
tions Lenz fittings meet J.I.C. and 
S.A.E. standards for low, medium and 
high pressure systems... Oil, Fuel, 
Water, Gas and others. 

Write Today 
For FREE Hose 
Catalogs of 
Complete Line 
Specify Type 


The LENZ Company 
3307 Kiepinger Road 
Dayton + Ohio 
Phone: CR 7-9364 


For Nearest Distributor See 
Thomas Register A-Z Section 


See Fluid Power Directory for Complete Catalog 


IT’S EASY 


WITH KAMLOK QUICK COUPLERS 


ap 


You save production time .. . when you 
replace time-wasting hose and pipe con- 
nections with Kamlok Quick Couplers. No 
tools needed. Your operator can do the job 
himself, Just fit together and pull the two 
cam arms down, Use them wherever your 
hose or pipe connections are periodically 
uncoupled (once a week or oftener). We 
probably have one to fit your needs. Why 
not send for more information? Inquiries 
are invited 


Fastest — safest — surest couplings known. 
5 





6013 Wiehe Rd 
Cincinnati 13, Ohio 
EL 1-1352 

Circle 135 on Reader-Service Card 
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oil-leakage outlet on low-pressure side 
of steel piston. 15-amp-rating on 110 
vac, 5 amp on 600 vac. Ceneral Electric 
Co., Schenectady. 


‘ircle 415 on Reader-Service Card 


TIME-DELAY RELAY .. . Two timing 
heads operate from same magnet assem- 
bly. Time delay after energization and 
after de-energization. Adjustable timing 


range of .2 sec to 1 min. Mounting di- 
mensions same as Type DO relays and 
Types A and H timers. Timer is same 
width and slightly longer than Type A 
timer. Square D Co., Milwaukee. 


Yircle 416 on Reader-Service Card 





for more information about 
any product reviewed in this 
section, use the 


TIME-SAVER CARD 











PRESSURE CONTROL ... Maintains 
settings without drift. Mounts in any 
position. Two switches permit control 


of two independent circuits, to simulate 
double pole circuitry. Explosion-proof. 
Calibrated ranges between limits of 20 
and 1700 psi. United Electric Controls 
Co., Watertown, Mass. 


Circle 417 on Reader-Service Card 


SUBMINIATURE SWITCHES .. . Leaf 
or roller leaf actuator riveted to top of 
plastic case. Saves space, shortens as- 


sembly time. Suited for ganging in cam- 
actuated and limit switch applications 
when multiple switching is desired. 5 
amp resistive, 3 amp inductive at 30 vde 
and 125 vac. Haydon Switch, Inc., Wa- 
terbury, Conn, 


Circle 418 on Reader-Service Card 


PROGRAMMING UNIT .. . Is air-elec- 
tric. End plates tapped for mounting 
bottom or rear. Self-lubricating bear- 
ings. %%” steel shaft extends at both 
ends for tandem operation. Choice of 
eight standard cams. Specials available. 


Requires 10 in-lb torque. Clippard In- 
strument Laboratory, Inc., Cincinnati. 


Circle 419 on Reader-Service Card 


PRESSURE 
GAGES 


FLOW CHECK SNUBBER .. . Pre- 
vents escape of harmful fluids if pres- 
sure lines rupture. Prevents transmis- 
sion of transient line surges. Respon- 
sive to small pressure changes. Can’t 
clog or plug, because snubber is assem- 
bled into device’s sealed system. 

Works with instruments actuated by 
Bourdon tubes or diaphragms. Readings 
from 100 to 5000 psi. Chemiquip Coj 
New York. 


Circle 420 on Reader-Service Card 


DIFFERENTIAL GAGE .. . Encapsuled 
Bourdon tube element gives greater 
overrange protection, reduces mainte- 
nance costs. Jeweled bearing movement 
assures magnetic transmission of Bour- 
don tube motion. Extremely low hy- 
steresis and tracking error. For work- 


Continued on page 243 
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Precision Parts | 
ssure Precision 


Performance from 
O-M 


Cylinders! 





With all matching parts and mounts machined to close 
tolerances, O-M Air and Hydraulic Cylinders eliminate 
misalignment friction, unnecessary wear on rod, bear- 
ings and packings, also reduce maintenance, when 
operated singly or in sequence under automatic cyc- 
ling. The length and direction of piston rod travel is 
accurately controlled whether the job calls for moving 
a machine member, holding a tool, positioning, clamp- 
ing, releasing a work piece, activating an indexing 
table or other applications. In addition, precise cushion- 
ing against piston shock on thrust and return strokes 
makes for smoother, dependable operation. 


O-M Cylinders are available in a complete range of 
sizes (1%" to 8” bores) with standard or heavy-duty 
rods. Complete line of interchangeable parts and 
mounts. Immediate delivery on most sizes. 


lf you are designing air or hydraulic cylinders into 
original equipment for precision control of linear 
motion, coupon below will bring our latest bulletins 
showing construction and dimensional details, engin- 
eering drawings, capacity chart and mounting data. 
For your copies, MAIL COUPON TODAY. 








| 
| 
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ORTMAN-MILLER MACHINE COMPANY 
1 143rd Street, Hammond, Indiana 


Have representative call 
Send Bulletins 

101A 

105A 


POSITION. 











STATE 
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AUTOMATION 
SIMPLIFIED 


with NOVI's proven air-saver valve 


combining DIRECT AIR, NOVI-MATIC 
4-WAY VALVES and NOVI POPPET VALVES 


xX 


ORIGINAL EQUIPMENT NOV! VALVES: 

MANUFACTURERS Give positive, instant action 
Have Teflon slides 

Simpler, foolproof air cir Need ne iubslestion 

cvits with NOVI valves Are not affected by vibration 

will cut costs and give Require no electricity 

better performance Give guaranteed longer life 


CONTACT US FOR YOUR LOCAL NOVI-MATIC DEALER 
Novi-Matic Valve Division 
lok sim Melel Me Mm F- tetslial- Ma Ole ME, [oh sm. ET od a| 


rt eee 


Most economical 

and efficient 

Accumulator for absorbing shock 
& storage of energy in hydraulic 
systems. Sizes, 15 to 7500 cv. in. 


Spring—Directs bottom of Barrier. 
No collapsing of Borrier sides. 
Gas Chamber — gos precharged 
~ to suitable pressure. 
Steel Shell—Two sections. 
Up to 2000 psi pressure. 
y — Clamp Ring—Holds sec- 
tions firmly. Easily removed. 
Barrier —"Hat Shape.” Synthetic 
rubber.”O” ring seals shell sections. 
Inner and Ovter Plates—Starts 
convolutions of barrier and pre- 
vents extrusion through liquid port. 
} Female Pipe Threads — Can be 
rovided to meet specifications. 
PF Jf Thorough cleaning maintenance is 
vee quickly performed when necessary. 


Send for specifications and 
descriptive literature at once 


SPECIAL PRODUCTS COMPANY 
15000 WEST 44TH AVENUE 
GOLDEN, COLORADO 


Circle 177 on Reader-Service Card 
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ing pressures to 4000 psi, to 400-psi 
differential. Dials 4%” and 6”. Mid- 


r 


West Instrument Div., Astra Assoc., 


Inc.. Detroit 
e 421 


BOURDON TUBE BLEEDER ... Per- 
mits complete removal of air from 
sealed, gauge-equipped systems. Purg 
ing allows a gauge to function with 
prompt response when diaphragm spring 


effect must be minimized, or when 
diaphragm travel is limited. Integral 
part of Bourdon tube tip. Avaliable on 
gauges to 20,000 psi, with 444” to 12” 
dials, either bottom or back-connected. 
Kunkle Valve Co., Fort Wayne, Indiana. 


e 422 on Reader-Service Card 


100,000-PSi TEST GAGE .. . One- 
piece, stainless steel, multicoiled Bour- 
don tube proportioned to minimize in- 
duced stress at critical points. Unformed 


ends serve as gage outlet tube and as 
bleeder device. No internal connections. 


January, 196! 


Accuracy is 0.1 of 1% of full-scale. 
Hysteresis not more than 0.1 of 1% of 
full-scale reading from top pressure. 
Can be temperature-compensated to 
maintain full accuracy through ambient 
temperature variations from —25-deg. 
to 125 F. Dials 12” and 16”. Heise Bour- 


don Tube Co., Inc., Newtown, Conn. 


Circle 423 on Reader-Service Card 


GAGE PROTECTOR... For gas. 1%” 
long. Maximum set pressure protection 
point is 1000 psig. Safely handles inlet 
pressures of 3000 psig, at temperatures 
from —10 to 200 F. Protection point 
can be adjusted without removing unit 
from system. Three range springs. Gage 


threaded directly to the protector body 
and piston are brass and all O-rings are 
Buna-N. 4” NPT female inlet and out- 
let connections. Hoke Inc., Cresskill, 
V. J 


e 424 


TEST GAGES ... Have 3” dials. 
Knurled, screwed ring for quick access 
to recalibratur. Readeasy dial and 
twisted knife-edge pointer. Accurate 
within % of 1% plus or minus the 


~~ =_ 


maximum dial reading over entire 
range. 11 pressure ranges from 0-15 
through 0-1000 psi. Marsh Instrument 
Co., Div. Colorado Oil & Gas Corp., 
Skokie, Illinois. 


‘ircle 425 


STAINLESS STEEL GAGES ... Bour- 
don tube design. Meet ASA Grade B 
specifications, including 2% accuracy 
at middle (working half) and 3% for 
remainder of dial. Ranges to 5000 psi. 
Dials 2”, 2%”, 3”. United States Gauge 
Div., American Machine and Metals. 
Inc., Sellersville, Pa. 
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Continued on next page 
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positive 

motion 

0) 
POW-R-TROL 


HYDRAULIC CHECKING UNITS 


. .. precise stainless steel Flow 
Metering Valve with Vernier ad- 
justment and metal-to-metal lap 
seat . . . removable for remote 
positioning 

. . - heavy one-piece nose and 
end cap construction, complete 
with O-ring seals 


. . » spring loaded balance 
cylinder 


. «+. precision engineered piston 
check valve 


. . » heavy duty stainless steel 
shaft 


. .- large cylinder bore diameter 
and reservoir capacity 


Here is a checking unit 
you can use to positively 
control the movement of 
any type air, oil or water 
operated cylinder. POW-R- 


Direction TROL Units can be in- 


Valve Stalled in any position; ver- 
tical, horizontal, diagonal. 





Optional air or solenoid ac- 
tuated pilot valves provide 
stop checking, skip checking 


Flow or stop-skip combinations. 
Valve = Available with working 


pressures up to 3000 psi, 
Ho | strokes up to 20 inches, and 


a with forward, reverse or 
eter double action. 


Valve igs 
Write for complete details. 


POR POW-R-TROL PRODUCTS a 


10643 Memphis Road « Cleveland 9, Ohio 
e 151 on Reader-Service Card 
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AEROSPACE PRODUCTS 





CONTROL 
VALVES 


SHUTOFF VALVE 


perating 


Has 3000-psi 
rotary 
ear seal principle. Can be actuated 
hydraulic or 
energy. Flow can be posi- 


pressure. Employs 


motor solenoid. or 


tioned from zero to 10 gpm. Controls 
fluids or gases. Pressure drop is 10-psi 

ix at full flow. Vinson Engineering & 
»., Van Nuys, Calif 


427 on 1der-Service Card 
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MINIATURE SOLENOID VALVE... 
Provides fast response and high flow 
rate for its size. For air or nitrogen. 


Stainless steel version is for hydrogen 


2-way NC, and 3-way. Bal- 
anced poppet. Flow capacity is equival- 


peroxide 


nt to 44"-dia, sharp-edged orifice. Serv- 

ice pressure to 3000 psi. Kidde Aero- 
Space Division, Walter Kidde & Com- 
pany Inc., Belleville, N J. 
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ELECTROHYDRAULIC SERVOVALVE 


. For high-inertia load systems. Deri- 


- 
A 
: —— eS, oe 
ao 


~ “MIr 
a 


vative pressure feedback valve features 
integral damping. For control systems 
in which load resonance limits servo 
response. Valve is a flow controller 
statically, pressure and flow controller 
dynamically. Hydraulic Research & 
Wiz. Co., Burbank, Calif. 


le 429 on Reader-Servi 


xe Card 


VENTURI-TYPE VALVE . Venturi 
and optically-flat, floating seal insure 
straight-through flow path without ob- 
structions. Venturi’s 
characteristics allow reduction of fluid- 
line ID. This permits light, direct-act- 
ing solenoid. Self-lapping, floating-seal 
dise is self-cleaning, withstands normal 
contaminants and foreign matter. Valve 
and solenoid rating is 0-225 psi. Valve 
adapts to any type of fitting. 1” line 


pressure-recovery 


size. Valcor Engineering Corp., Kenil- 
worth, N. J. 
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4-WAY SERVOVALVE .. . Has rec- 
tangular ports. For follow-up position- 
ing systems. Positional feedback by 
linkages or by mounting valve on cyl- 
inder. Following initial spool displace- 
ment, valve body can be moved by slide 
to new null position. Valve can be used 
for flow metering. Precision adjustment 
of valve lap. Spring-offset spool. Maxi- 
mum pressure is 3000 psi. 4” Dryseal 
pipe threads. Straight threads available. 
For 3000 psi. Maximum flow at 15 ft is 


6 gpm. Flow sensitivity is 80 gpm/ in. 
at 200-psi valve drop. Hydraulic Con- 
trols Co., Inc., Newton, Mass. 
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SHUTOFF VALVE .. . For 12,000 psi. 
Pressure balanced. Requires 30 in-lb 
handle torque at 12,000 psi. Body and 
internal parts of stainless steel. Seals 
automatically compensate for wear. 


Panel mounted. Can be serviced with- 
out disturbing piping. Ports are %” 
straight threads Robbins Aviation, Inc., 
Los Angeles. 


Circle 432 on Reader-Service Card 


HIGH TEMPERATURE GAS VALVE 

. Controls 2000 F. gas. 2-way NC 
valve is magnetically-operated on 27- 
35 vde. Controls output from small, 
solid-propellant, gas generator. Adjust- 
able, equivalent sharpedge orifice dia. 
0.150” to 0.185”. Weighs 9 oz. Dimen- 
sions are 35g” high, 2%” dia. Position 
of input/output fitting can be varied 


to any angle perpendicular to the valve 
base. Marotta Valve Corp., Boonton, 
N.J. 
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~ AHANDFUL 
f. OF POWER! 


Mark 6 Model 


Weight only AIR OPERATED 
a HYDRAULIC PUMP 


Choice of 6 models for hydraulic pressures up to 10,000 PSI from maximum 
of 100 PSI air pressure. Low unit cost . . . easily installed. Handles water, 
kerosene, hydraulic fluids. Pressure regulator gives you exact pressure to 
suit job, leaves operator's hands free. Adaptable to wide variety of applica- 
tions where tow volume at high pressure is requir.d. 





Also Single and Double- Acting AIRHYDROPUMPS with pressures from 20 PSI 
te 100,000 PS! from your work's airline. Write for complete information. 


AIREYDROPUMP sunior 
| DAVIES BROTHERS, ctaostone, new sersey | 








“Helping Hands” for Hundreds 
of Jobs! 


Manifold equipped with five 
%” bore spring return 
cylinders 


Minimatic miniature air devices 
{ 
Small but rugged %” and %,” bore AIR 


CYLINDERS, 2, 3, and 4-way AIR VALVES, 
MINIATURE NEEDLE, CHECK and. 
FLOW CONTROL VALVES, 
valve operating SOLENOIDS, 

FITTINGS and ACCESS- 

ORIES save space, weight and 

money for you. Ideal for jigs, 

tooling and automation. 


Write, NOW for Bulletin £59 =z 


Ciippard INSTRUMENT LABORATORY, INC. 


7386 Colerain Rd., Cincinnati 39, O. * Phone: JAckson 1-4261 


Monufacturers of Miniature Pneumatic Devices, R.F.Coils, Electronic Equipment 
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PRECISION 
TEFLON* 











» Style 4505 “U” cups are accurately machined 


of virgin TEFLON to a special design devel- 
oped by HALOGEN. 246 standard sizes are 
available without tooling charges. 


Also available: 
HALOGEN 
“y” 
RINGS 
two types avail: 
able for packed 


cylinders and 
other applications. 


Write for literature... 
our new 12 page brochure 
on “U” cups is yours 

for the asking. 





HALOGEN 


INSULATOR & SEAL CORP. 
9960 Pacific Ave. © Franklin Park, Ill. 
“Engineers and manufacturers— 


TEFLON* Products” 
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Ve" SOLENOID VALVE .. . Uses 28 
vde. For air, oil, and fuel. For pressure 
to 500 psi. No elastomers. Low leak- 
age. One moving part. Stainless steel 
| valve has straight-through flow path. 
Variety of port configurations. Weighs 


IN-LINE RELIEF VALVE .. . Is light, 


compact. Made of aluminum and stain- 


1961 FLUID POWER 
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SHUT-OFF-VALVE 
ated. Normally oper 


an — 





Is inertia-actu 


valve closes only 


di 


less steel. Aircraft quality. Zero leak- 
age to within 95% of cracking pressure. 
Externally adjustable from 20 to 2000 
psi. 4”, %&”, 14” male pipe and 
Fisher Inc., Santa 
Cali}. 


and 
tube. Controls, 
Wonica, 


‘le 437 on Re 


1der-Service Card 


less than 5 oz. On Mark Couplings, Inc., 
Los Angeles. 
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SERVOVALVE 


dromechanical 


For 18 gpm. Hy- 
feedbac k flow 


reduces 
at preset loading. Flow rate is 9 gpm 


In SF: 


lero 


Viaximum pressure di p is U9 psi 


55-2064-000 
Corry Pa. 


any tine Zz odel 


RELIEF VALVE .. . With low hysteresis. 
Fast action exceeds servo valve Te- 
sponse. Can eliminate high pressure 
accumulator. Made in cartridge and in- 
line types. Meets MIL-V-8813 (ASG) 
specifications. For type I and type Il 


low signal 


SERVOVALVE Requires 


power. No nee or external electronic 


di 


force reactions. It also hydraulically 
centers the pilot position without spring 
hysteresis and null shift. It is a 2-stage, 
t-way control valve. Operates to 18 gpm 
at 3000 psi. Kearfott Div., General 


Precision, Inc., Little Falls, N. J. 
e 438 on Reader-Service Card 


systems. PneuDraulics Inc., Pomona, 


AUTOMATIC DRAIN VALVE... Tef- Cali}. 
lon Viton A Normally 


check valve closes at preset pressure or 


ition, because 


pliti of 
Pilot fluid positions 


ectrical am or seals. open 


he al Circle 442 on Reader-Service Card 
ve pilot valve 
y alve 
Valve operating 

1500 psi, with 1000 
fluids 


operated with me 


in output spool to control 


fluid flow pres 
150 to 
For all hydraulic 
May Ie 


ectrical 


CARTRIDGE RELIEF VALVE... Chat- 
ter-free, direct-operating. Valve's three 
ranges cover 10 to 500 psi. Within a 
range, final adjustment is made by an 
external, pressure-adjusting screw. 


and 


Consoli 
nd, Calif 


signals 


Ing 


emwoc 


flow. Opens to bleed fluid at pressures 
below system operating pressure. P-526 
valves of aluminum or stainless steel. 
For pressures to 3000 psi, temperatures 
from —65 to 500 F. For fuel, air, 
nitrogen, LOX. James, Pond & Clark, 


Inc., Pasadena, Cali}. 


e 439 


BLEED VALVE Valve meters con 
Im of oU-psi air to ICBM con 
Mounts 


tuation 


tant {) 
il ) ‘ 


trol outside missile 


Only the a 


system 


lever is exposed. 


Card 
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Weighs 6 oz. Fluid Regulators Corp., 


PRESSURE REGULATORS & RELIEF Painesville. Ohio. 


ody 


LLoy 


ana ¢ 


seal 


osure 


silicone 


; 


cts, 


of HK31 


Mag 
rubber. 
Dayton. 


» Card 


VALVES ... For gases & liquids. Hand- 
control, electric-control, and dome-load- 
er regulators. Working pressures to 
10,000 psi. Vent automatically on re- 
ducing pressures Bubble-tight. Relief 
valves for 50 to 15,000 psi. 4” to 144” 
ports. Specialty Engineering Co., San 
Gabriel, Calif. 
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HERMETIC BARRIER VALVES 
Low pressure drop. Zero leakage. Have 
a metal barrier. Smooth, quick actua- 


Continued on page 248 
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367 SYSTEM COMPONENTS / 


Pressure Switches — Both tow and high pressure. 
Compressors Will deliver from 0.5 to 10 Gage or absolute type. Pneumatic or hydraulic. Normally 
SCFM at pressures up to 3000 psi, through a open or closed. Full range of differentials. 
full range of altitudes and temperatures. Choice 
of hydraulic, AC, OC or engine drive. Smaiiest, 


YIELDED 


2 


# Oo 4 é 
PP Le Lt i he fe li i A 


- 


lightest and coolest running of any made 


Compressor Packages — Complete pneumatic systems 
based on Cornelius compressors, include iniet air 
filter, starting relay, radio noise filter, moisture 
separator with automatic condensate dump and 
heating element, back pressure vaive, check vaive, 
relief valve and pressure switch. 


Pressurization Pumps — weight 4 Ibs. with 
explosion-proof AC or OC motors. For 
pressurizing de-icer and water systems, 
electronic equipment, hydraulic and fuel 
reservoirs. Rated at 1 CFM of free air 

at 25 psig and altitudes up to 50,000 ft 
Available as complete system with check 
valve, relief valve. pressure switch, 

and dehydrator 


a“ 
Emergency Air Brake Valves ¢ 4 


Metering type designed for 
sensitive hand or foot operation 
with inlet pressures up to 

3000 psi and brake pressures 
up to 2000 psi. 


> P table Compressrrs 
_ Srcans SEmQvesS Complete, 
compact, ground support systems. 
" Weigh less than 100 ibs. Pressures up to 
4 4000 psi. Air delivery up to 5 SCFM 
; 2. Ideal for missile, aircraft or 
- “retriever” service. industrial 
. versions for OEM, shop and lab use 
Moisture Separator Assemblies — complete f 
3000 psi system assemblies consisting of 
integral pressure switch, relief vaive, check 
valve, automatic solenoid operated dump Hydraulic Motors 


a 


valve and thermostatically controlled 
heating element 


AC and DC Motors 


Explosion-proof, light 
weight, continuous duty. 
For operation within 
full range of altitudes 
and temperatures. 


Anti-G-Valves 
Government standard 
equipment, meets 
AN-6538 specification 


there are dozens of Cornelius products for designing 
better pneumatic and hydraulic systems 


To be exact, there are 367 products made by The 
Cornelius Company to help you design better pneu- 
matic systems. Their prime characteristic is reliability. 
Here’s why. Each Cornelius product has an extra 
margin of built-in safety to protect it against the 
effects of shock, vibration. temperature, pressure and 
contamination. Rigorous testing helps assure first class 





THE 





Pressure Regulators . 
wes g Precise 


regulation from 2 to 2000 psi, with 
inlet pressures up to 3000 psi 

and capacities up to 150 SCFM. Both 
absolute and gauge types available. 


Pressure Relief Valves 


Compactness with accurate settings 
from .5 psi to 4000 psi. Vacuum 
and combination pressure-vacuum 
models also available. 


>mical rs . 
Chemical Driers — 3000 psi 
service. Long life desiccants. 
Capabie of operating up to 
275° F. Rated for dew points 
down to —65° F. 


see Rattles —— 
Air Storage Botties Lightweignt 
aluminum construction, rated up to 2000 
psi, these reservoirs meet MIL-C-7905A 
with weights as low as 2 Ibs. 

7 “, 


a” + 


Long life, rugged, 
3000 psi motors for Type || systems. 
Features completely new Cornelius 
design. 


Hydraulic Pumps — 


exclusive Cornelius design for 
3,000 psi Type I! systems. Both 
variable and fixed displacement. 


j 


performance and maximum longevity. If your system 
designs call for these or related pneumatic compon- 
ents you'll find Cornelius quality and dependability 
will be valuable in helping you maintain a high level 
of performance. For specific information about any 
Cornelius product, talk with a Cornelius sales en- 
gineer or write direct to The Cornelius Company. 


ountlis 
COMPANY 


AERO DIVISION 


557-39th Avenve N. E. Mi polis 21, Mi 





Pioneers in pneumatic systems for aircraft. 
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Permaseal | 


HYDRAULIC PISTON RINGS 


...designed and manufactured 
to give unexcelled sealing 
performance in both directions. 


Sizes from 144” to 10”. Thiokol Chemi- 
cal Corp., Reaction Motors Div., Den- 


ville, N. J. 
e 444 on Reader-Service Card 


tion without formation of metal chips. 





ADDITIONAL COPIES 
of this issue are available 


single copy $1.00 
25-49 copies $ .75 ea. 
50 or more §$ .50 ea. 


Write to 
HYDRAULICS & PNEUMATICS 
812 Huron Rd. 
Cleveland 15, Ohio 











ni aaaioadl PUMPS, 
vid power requirements need | A1m COMPRESSORS 


the QUALITY sealing features 

of PERMASEAL. They are pre- & MOTORS 
cision made for long life hy- 

draulic and pneumatic use. AXIAL PISTON PUMP . . . For GSE. 
Years of experience are behind | LA 38-9 has integral or panel-mounted 
PERMASEAL Rings — years de- | Siitf“and Ley or foot mousting. 243 


voted to manufacturing solely cu. in./rev. 1200-4000 rpm. 3000 or 5000- 
for the hydraulic and pneumatic “ez 





industry. 


There's Permanency in Permaseal'’ 


prover 


piston ring co., inc. 


120 N. Broadway, Milwaukee 2, Wisconsin psi operation. Basic unit weighs 37 Ib. 


Lucas-Rotax Ltd., Toronto. 
WRITE TODAY FOR BULLETIN NUMBER 1260 - a wt 
AND SAMPLE PERMASEAL PISTON RING Circle 445 on Reader-Service Card 
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THRUST REVERSER PUMP .. . Spur 


gear design. Hydraulic power source for 


activating jet engine thrust reverser. 
Has internal check valve, internal by- 
pass valve. Capacity from 2.7 to 3.1 gpm 
at 300 F., inlet pressure 25 to 30 in. Hg 
abs, 28000 rpm, 500-psi discharge. Maxi- 
mum capacity, 6.0 gpm at 3800 rpm 
and 200-psi discharge pressure. 1.8 hp 
maximum power requirement. Lear, 
Inc., Lear-Romec Division, Elyria, Ohio 


Circle 446 on Reader-Service 


DUAL PISTON PUMP... Operates on 
either piston. Hydraulic pressures to 
4000 psi, at temperatures to 550 F. can 
be maintained with only one piston. 
Eliminates emergency hydraulic system. 


Normally delivers 22.5 gpm with a dis- 
placement of 1.012 cu. in./rev. Single- 
piston operation reduces flow by 50% 
Pesco Products Div., Bedford, Ohio. 
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AIRBORNE HYDRAULIC PUMP... 
For 3000 psi. Single-stage, variable-vol- 


ume, cam-actuated pump with pressure 
compensation. Volumetric efficiency is 
95% through a pressure range to 3000 
psi. Delivers 27 gpm at 3750 rpm. All 
rotating parts hydraulically balanced. 
Pump does not require a universal 


HYDRAULICS & PNEUMATICS 





drive nor antifriction thrust bearings. 
Direct oil entry permits greater periods 
of cavitation without noticeable wear. 
Accepts contaminants to 40 microns. 
Kellogg Division, American Brake Shoe 
Co., Rochester. 


APU PUMP-MOTOR . Has silicone 


heat sink. Compact manifold-type unit 


drives the main hydraulic system of 
missile’s Ist and 2nd 


surrounds en- 


Polaris stages. 
Thick silicone 
tire package, permits mounting within 
inches of rocket blast. Coating is ap- 
aged. As temperature 
rises, the silicone ages and absorbs heat, 
protecting internal parts against high 
temperature. Motor operates on 28-vdc 
batteries at 11,000 to 20,000 rpm. Vick- 
ers Inc.. Detroit 


e 449 


coating 


plied and not 
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CRYOGENIC PUMPS... Have bellows 
seal. Pumps are close-coupled to electric 
or hydraulic drive motors. Capacities 
to 1500 gpm at pressures to 500 psi. 
Bellows seal of various metals with 
sealing faces of carbon alloys, or ce- 
ramics. Temperature range —400 F. to 
1200 F. Hydrodyne Corp., North Holly- 
wood, Calif. 


Circle 452 


AXIAL-PISTON MOTORS ... From .05 


to 4.5 cubic inches displacement. Fixed 


Card 


on Reader-Service 


HYDRAULIC MOTORS ... High ener- 
gy, low friction. Delivers more than 4.5 
hp/lb 5300 rpm. Displaces .40 cu. in. 
rev. Maximum inlet pressure is 3000 psi. 
Volumetric efficiency is 96% to 98%. 
Overall efficiency is 92% to 93%. Tem- 


5m = 


and variable designs. High-power/weight 
ratios. Applications from missiles to E = - 
earthmovers. Watertown Div., New York 

dir Brake Co., Watertown, N. Y. 
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MISSILE COMPRESSOR .. . Needs no 
lubricant. Gas booster compressor is 
two-stage, with a 12:1 ratio. Compressor . 
output is 16 scfm at 1000-psi inlet, to ‘ ; 6 ‘a : 

28 scfm at 2200-psi inlet pressure, with . ; Pas - ees 
discharge pressure of 6000 psi. Hydra- aout oe 2 os) 
lic drive automatically compensates for 075 F. The 
changes in inlet pressures, eliminating =— 7 : 
pressure regulator. Haskel Engineering 
& Supply Co., Glendale, Calif. 
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perature range, —65 to 


Cornelius Co., Minneapolis. 
e 453 on Reader-Servi 


se Card 
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RESISTINGEST BARREL SEAL 


known to heat, corrosion, pressure, hydraulic fluids, and 
moisture: new white Teflon* barrel seal, now on Hydro-Line 
Series N2 hydraulic cylinders: Pressure- 

sensitive Teflon is chemically inert to 

hydraulic fluids . . 
temperatures up to 500° F. Leakproof 


. endures continuous 


seal compression is positive because barrel is supported radially. 
Barrel shoulders pilot into end caps. Even pressure surges 
cannot increase metal clearance. Series N2 cylinder bore sizes 
144” to 8” delivered off the shelf. Sizes 10”, 12”, and 14” also avail- 
able. See Sweet’s Product Design File for specifications and ad- 


dress of your Hydro-Line representative. Or, phone TR 7-5758. 


*Tefion is a registered trademark of E. 1. du Pont de Nemours & Co. (Inc.) 


5601 PIKE ROAD, ROCKFORD, ILLINOIS, manufacturers of: 
high- and low-pressure tydraulic cylinders * heavy-duty air cylinders * adjustable- 
stroke cylinders * dispensing cylinders * intensifiers * single-acting cylinders * boosters * rod end couplers 
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VESTERDAY'S PIONEER TODAY'S LEADER 


WELDON/12.10 


PUMPS 


Positive Displacement Rotor Type. For Industrial Applications, 
Aircraft Anti-lcing and Aircraft Fuel. 


IT’S SO SIMPLE! 


The rotation of the rotor draws the fluid in through two passages, 
filling the cavities formed by the three lobes of the rotor. This 
fluid is sealed within these small cavities until it is forced through 
the two outlet holes by the floating blades. The flow may be 
kept uniformly divided through two outlet ports, or may be 
combined internally for passage through a single port. 


COMPACT + LIGHT WEIGHT 

Send for Weldon Manual and Catalog with detailed 
specifications and installation drawings, covering 
the full range of Weldon pumps in various capaci- 
ties. Specify your requirements. 


3000 WOODHILL ROAD--- CLEVELAND 4, OHIO 


| 


| 


i 


| 
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HOSE ASSEMBLIES, 
COUPLINGS, SEALS 


METALLIC STATIC SEALS ... For 
zero leakage. Compressive force is bal- 
anced on seal and seal coating, mate- 
rial, and thickness, so that coating is 


forced into tool marks of seal cavity. 
Lapped sealing surfaces. High flange 
loads are not required. 32-rms surface 
finish is recommended. Can seal 100-rms 
surfaces. For temperatures to 1750 F. 
OD from .125” to 6.000”. Servotronics, 
Inc., Buffalo, N. Y. 
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QUICK-DISCONNECT COUPLING. 

No leakage, no contamination durlag 
connect-disconnect. Push- pull lock, can 
be operated with one hand, or remote- 
ly. Locking arrangement eliminates 
threaded joints. After disconnect, no 


ial? 
S 


seals are exposed. Coupling valve main- 
tains full pressure of 4000 psi. Stain- 
less, one-piece housings. For 4” to 144” 
tubes. Temperature ratings from —65 
to 400 F. Symetrics, Inc., Santa Mon- 
ica, Calif. 
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QUICK-DISCONNECT COUPLING... 
For missiles. 2” coupling P/N 5-1052- 


32 has pressure-balanced valving for use 
at 3000 psi. No fluid loss or air entry. 


HYDRAULICS & PNEUMATICS 





Jaws which grip mating half like a col- 
let give positive locking. On-Mark Cou- 
plings, Inc., Los Angeles. 
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V-BAND COUPLINGS ... For connect- 
ing and sealing. For all types of tubing, 
ducts, containers, and structural devices. 
Coupling sizes in any increment from 
minimum diameter of coupling to max- 
imum diameter of application. 4-page 
brochure has complete design informa- 
tion. Aeroquip Corp., Marman Div., Los 
Angeles. 
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SILICONE O-RINGS . . . Resist swell- 
ing. Seal fluids from low temperatures 
to 450 F. Excellent dry heat resistance. 
TH-1057 has Shore hardness of 70-75. 
By starting with higher initial hardness, 
higher swollen hardness is maintained. 
Stiliman Rubber Co., Culver City, Cali. 
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NEW SILICONE O-RING PROCESS 

. Maintains tolerances. Special com- 
pounding and processing methods pro 
duce silicone rings and custom molded 
parts from molds previously designed 
for standard parts. Makes possible di 
rect substitution of silicone in applica 


tions which previously required special 
tooling. Silicone compounds, with shrink- 
age comparable to organic polymers, 
now meet AMS and MIL specifications 
in durometer hardness from 50 to 80. 
Plastic and Rutber Products Co., Los 
Angeles. 
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CORRUGATED METAL HOSE... Mul- 


tiple ply hose is for temperatures from 


-450 to 1200 F. Withstands cyclic hy 
draulic shock loading at peak impulse 
pressure of 4500 psi. RF-69. Flexonics 
Corp., Maywood, Ill. 


le 460 on Reader-Servi 


QUICK-CONNECT COUPLINGS ... 
“4 Handle fluids 
ranging from air to exotic fuels. Area 
and technique of contact eliminate brin- 


Sizes from 4” to 3”. 


neling, assure better sealing. Seating 
secures and aligns coupling. Spring- 


loaded indicating pin snaps in and out 
of flat-bottom hole. Coupling clicks as 


indicating pin seats. Jack & Heintz, 
Inc., Cleveland. 
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VITON O-RINGS .. . 24-pg booklet de- 
scribes Viton O-rings available in all 
ARP (AN & MS) sizes as standard. 
Formerly available only out of regular 
tooling which produced undersized O- 
rings, or as specials. Sizes cover all 
Viton compounds. Parker Seal Co., Div. 
Parker-Hannifin Corp., Culver City, 
Cali}. 
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TEFLON HOSE ASSEMBLIES 

Have swaged fittings. Extended impulse 
test life is 250,000 cycles. Characteristic 
of fitting matches properties of hose ma- 
terial. No inherently weak points in as- 
sembly. Lighter than assemblies with 


Continued on next page 





OUTSTANDING SUCCESS wiITH THE 


PRE-SPIROFLEX smetnon oF 
HIGH PRESSURE HOSE MANUFACTURE 





e EXTREMELY HIGH PRESSURES ARE OBTAINED 
ALONG WITH SUPER-FLEXIBILITY. 


e THE INDIVIDUALLY CONTROLLED HIGH TENSILE 
WIRES REMAIN INERT AFTER WRAPPING. 


e “STAY-PUT" COVERS ALLOW EASY 
ASSEMBLY OF FITTINGS. 


e LONGER HOSE LIFE DUE TO LESS 
COVER FRICTION. 


COVER CUT BACK TO SHOW 
PRECISE WRAP. 


BRIT. PROV. PAT. NOS. 
6944/60. 6945/60. 


FOR ALL INFORMATION WRITE: 
“MACHINERY DIVISION.” 


B&F CARTER & CO. LTD. totton 5 txcuano 


ELECTRIC CABLE, FLEXIBLE TUBE & PIPE, BRAIDING AND WIRE ROPE MACHINERY OF EVERY DESCRIPTION. 
REPRESENTATION IN THE U.S.A. 
PRECI-MATIC CORP., 60 E. 42ND. ST.. NEW YORK 17, N. Y. 


WORLD PATENTS 
PENDING 


GRAMS: “BRAIDERS BOLTON” 
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rewed-together fittings. All sizes from 
4 to 12 meet SAE, ARP 604 speci 
cations. For 3000 psi 67 to 400 F 


Roseland, N. J 





toflex Corp 
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FILTERS, FLUIDS 


AIRBORNE HYDRAULIC FILTERS 

For high pressure. Rated at 3.5 and 10 
pm. Nominal rating is 10 microns 
Elements made from pleated, resin-im 
pregn ited cellulose-fiber sheet. Both 


have pressure drop of 30 psig. Heads 
bowls machined from aluminum bar 


stock. Rated operating pressure is 3000 
psi. Rated impulse burst pressure is 


wih CROSS 


HYDRAULIC CYLINDERS 


Stay “on the job” with dependable, rugged Cross 
Hydraulic Cylinders. Like Cross customers every- 
where, you too, will appreciate the fast, courteous, 
dependable service you get from Cross. Phone for 


speedy delivery on any quantity 


quality-built to 


your specifications. Contact Cross Engineering 
Department, today! 


m RUGGED 
= DEPENDABLE 
m ECONOMICAL 


Try CROSS CYLINDERS 
your operation 

ow cost, dependable 

ond trouble free 


‘ A 
Lowest-¥™ 
trade mark of Quality in Hydraulic Cylinders. . . 














Engineered Quality 
Cylinders Available 


CROSS MANUFACTURING CO. 


LEWIS, KANSAS — PHONE EA 4-5525 


WRITE « WIRE « PHONE... TODAY!! 
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7500 psi. Bendix Filter Div., Bendix 
Corp., Madison Heights, Mich. 
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HYDRAULIC FLUID... For Titan mis- 
sile launcher. Meets severe operating 
conditions of Titan underground hard- 
sites. For —35 F. to 160 F. Liquid and 
Vapor-phase corrosion inhibition. Re- 
sists spray flammability in 100% oxygen 
atmosphere with electric are ignition. 
Resists detonation under 320 ft-lb/sq in 
impact in presence of LOX. Has lu 
bricity for rotary gear, vane, and axial 
piston pumps. Union Carbide Chemicals 
Corp., New York. 
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OIL FILTRATION UNIT... Flows 2.2 
gpm at 0.5 microns filtration, 3.8 gpm 
at 3.0 microns. Four modes of opera 
tion. 40%” high. Has constant dis- 
placement gear pump. 20-gal reservoir. 


a 


Quick-connects are panel mounted. 
Kidde Aero-Space Div., Walter Kidde 
& Co., Clifton, N. J. 
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3-MICRON FILTER ... . For service 
carts. The first two stages have ultra- 
fine fiberglass and membrane packed 
into a throwaway cartridge. Third stage 


* 


has corrugated, sintered woven wire 
mesh element which provides 98%, 5- 
micron filtration, and absolute 18- mi- 
cron filtration, even without primary 
cartridge. Aircraft Porous Media, Inc., 
Glen Cove, N. Y. 
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This new engineering bulletin leads you right to the hydraulic 
pump designs you may be looking for. Here, passing on parade, 
are high performance gear pumps made to the measure of the 
next generation in aircraft, missiles, spacecraft, and support 
equipment. 

Many of these units are the product of ready-made, mass-pro- 
duced components that can be teamed into the precise configura- 
tion you need. Custom-designed pumps are also available. 


All have in common these classic Eastern hydraulic pump char- 
acteristics: 

SMALL SIZE: Eastern gear pumps are the smallest, lightest 
made. Airborne servo system pump shown delivers 1.5 gpm @ 
1500 psig — measures only 17@” x 1/4” x 234”, weighs 9 oz. 











ina UNIVERSE 
of AIRCRAFT PUMPS 


WIDE PERFORMANCE RANGE: pumps available have theo- 
retical displacement from .0016 to 1.30 cu. in. per revolution — 
flow from .025 to 9.6 gpm, pressures from 0 to 2000 psig, at 
speeds to 24,000 rpm. Weights with motor range from 1.5 to 
8.5 Ibs. 


UNAFFECTED BY EXTREME ENVIRONMENTS: rugged, 
reliable Eastern units take loads to 50g in stride — shrug off 
temperature differentials to meet MIL specs. 


Other Eastern products: 


EASTERN penn oy 


actuators and systems 


| N D U 4 T * 4 i = s e "aig ii imma 


100 SKIFF STREET 


INCORPORATED 


HAMDEN 14, CONNECTICUT 


quick-disconnect couplings 
e electronic tube cooling units 





WEST COAST OFFICE © 4203 SPENCER ST. © TORRANCE, CALIF. 
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PRESSURE SWITCHES ... Are ad- 


justable. To change actuation points, 





ACCESSORIES 





TORQUE MOTOR... For continuous 
duty. Electromagnetic, polarized torque 


motor provides output force and or . . 
remove plug, and adjust splined screw. 


= Nine models cover 2 to 3000 psig. High- 

pressure diaphragm sensing element 

eliminates seal friction. For air, gas, 

oil, fuel. Shocks to 100 g’s don’t affect 

: operation. One or two spdt switches. 

The right gauge for Anodized aluminum and Teflon con- 
your specific needs tact media. Consolidated Controls Corp., 


A complete line of gauges in stock Bethel, Conn. 


available for early delivery. Gauges ‘* actin G00 on Tanto Gercies Gand 
from 10-inches woter pressure to rg 

30,000 P.S.I. to meet your specifica- 
tions on any equipment. 

ih PRESSURE SWITCH . . . Weighs less 
. than 1.5 oz. Has Belleville spring pres- 
sure sensing area for vibration-proof 
operation. Pressure range of model 608 
GC is 2 to 750 psi. Proof pressure is 
4500 psi. Temperature range is —65 F. 


@ Pressure @ Combination 
@ Vacuum @ Diaphragm 
@ Compound @ Hydraulic 
@ Altitude @ Special Purpose motion proportional to input current. 
@ Dial Thermometer To 0.010” linear stroke, 0.017 in-lb 
(Vapor Tension or Bi-Metal) torque at 1200 F. Motor’s 20-hr operat- 
Let Marshalltown answer your gauge ing life includes 7 million output mo- to 250 F. Special models to 10,000 psi 
probtoms - + + weite for information tions. Output shaft is sealed from mo- proof pressure and temperature range 
end pre , tor elements. Bendix-Pacific Div., Ben- from —340 F. to 1000 F. Custom Com- 
MARSHALLTOWN MANUFACTURING, Inc. dix Corp., North Hollywood, Calif ponent Switches, Inc., Burbank, Calif. 
A Subsidiary of The Electric Autolite Company 
MARSHALLTOWN, IOWA rele n I Yard Circle 470 


AUTO-PONENT 
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The Most Compact Solenoid 


HYDRAULIC 
FULL FLOW VALVES 


Flow Control, Needle, Check, 
for HYDRAULIC Power 


A complete line: ¥e”, 4", 4%”, Vo", and 344" female Dryseal 
Pipe Sizes in all models and types. Equivalent Aeronautical 
Tube Sizes on special order 
MINIMUM PRESSURE DROP AND POWER LOSS . . . Oversize 
orts and passages give maximum flow at minimum pressure 
nsure greater accuracy and response in hydraulic OF o Messi # 
large v ume air yiinder ontrol vere 
EASY FLOW ADJUSTMENTS under full pressure. Seal located 
at port to eliminate air or dirt traps. Gland structure equally 
effective on pressure of vacuu 
SENSITIVE, CHATTERLESS BALL CHECK .. . Patented design 
insures rapid ball movement to open or close at low differ- 
entiais 
FORGED BODIES permit higher pressures with wide safety 
margins. Aluminum—3000 psi; Steel and Stainless Steel 
5.0 Pressure ratings based on better than 5 to 1 
A nternal parts are Stainiess. Write for 


atalog ~ voc 
TYPICAL APPLICATIONS Sra a] 


ARROW IMONCA TwO OVRECTION CONTROR oF teed 
Gunsc Tien GF Contam, ial Flew Contret 
v 


cogs go 


Mote! f Steedere 
Ld 


i 0? Snee ane 
Bia! Flew Central 
ave or Medel En 


Moodie Verve 


: 


__. CLO CONNECTION 


: 45 
c 


. } 
Controlling Double Controlling Single 
Acting Cylinder Acting Cylinder 


a, 
2919 GRANT STREET 


BELLWOOD (Chicago Suburb) ILLINOIS 
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Valve in the Fluid 
Power Control Field... 


SERIES “A 





Versa’s new four-way solenoid vaives measure 
only 5%" high by 1%” diameter, yet have a full 
3/16" diameter flow area. Com ly corrosion- 
resistant and simple to install, Versa Series “A” 
solenoid valves are available in over 100 different 
variations. Triple pressure and functionally tested 
under water for guaranteed leakproofness. 


your free copy of 
Bulletin #1259 








150 A COOLIDGE AVENUE 
ENGLEWOOD, NEW JERSEY 
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SENSORY BELLOWS .. . Regulates 
LOX pressure. Suitable for other appli- 
cations. Fully machined. For 100-psi 
max pressure differential. Temperature 
range is —450 to 1000 F. Hysteresis is 
almost zero. Has withstood over 10 mil- 
lion cycles without metal fatigue. In- 


1 


- 


AKA 


finite range of diameters and strokes. 
Hydrodyne Corp., North Hollywood, 
Calif. 


TORQUE MOTORS... Have flat arma 
tures. Pole pieces, magnets, and arma- This photograph shows Marsh No. 612 back-up washers 
— a —- — arene being slipped into position. The washers s-t-r-e-t-c-h man- 
ec See arnIeery! eee vally, or with production teoling, over pistons and SNAP 
Sth * ie ae BACK to original size. Allows quick installation of piston 
ip into cylinder without danger of pinching. 


No. 612 Thermo Leather non-extru- 

sion washers have many superior features . . . 

used in supporting O-rings and V blocks in 
cylinders and tube fittings. 

Rubberlike stretch with un- 


1 aided dimensional recovery into 
: groove. 

Synthetic rubber impregnant im- 

She gion pervious to ALL hydraulic fluids. 

Pole pieces or magnets can’t shift posi- Sealing: air—petroleum base oils 


tion or break away from assembly in —synthetic fluids (water soluble 
shock or vibration. Model 20 Series and insoluble) — transmission 
motors actuate control spools in electro- fluid—solvents. 

hydraulic, electropneumatic, and hot Operating temperatures: 65 


gas servosystems. Weigh from 2.8 to 
18.5 oz. Servotronics, Inc., Buffalo. N.Y. F. to 212° F. plus. 


For toughness unmatched, giving maximum 

protection against nicking by dirt and grit . . . 

with low friction and a minimum cold flow 

der 5g ww Pingy 200% “te EB at a . +» try the Marsh No. 612 back-up washers. 2 Pop ipa n PA baer ops 
Rass es. « - ~ Available to all commercial and military dash PACKING * (5) NON-EXTRUSION or 
numbers with the more popular sizes in stock. BACK-UP WASHERS 


» 472 on Reader-Service Card 


Marsh impregnated Thermo Leather packings are custom 
engineered to individual specifications . . . to fit special tem- 
Perature ranges .. . to meet specific pressure requirements. 


ENGINEERING AND CONSULTING SERVICE — Laboratory Test Reports 
available on sealing fire-resistant fluids. Write for your free copy today. 


: ee i & ae § 

: o stan £o : 

Wasa LY Mi PS BD oe COMPANY 
compartments in one housing. Flam- MAIN OFFICE AND FACTORY: MUSKEGON. MICHIGAN 
mable media can’t reach the switch ALE 156 West . 1 P Ave E ave 

Continued on next page 
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rical connector in the 
Welded aluminum 
sure range 2 to 125 
over 200 ps! Tem 


100 F. to 500 F. Mel 


MINIATURE D-C TORQUE MOTOR 
Output is rotation of shaft. No 


} 


or radial play. O 
shaft isolates motor 
medium. Operates to 
s li¢ {merican 

A, dr ¥ altham, 


@ High moisture resistance 

@ Shock mounted for longer 
life 

@ 2 to 30 pounds—push or 
pull 

@ AC or DC models 

@ Compact design 

@ Quality built 

@ Industrial quality Miniatures 


PRESSURE GAGE... Has permanent 


xccuracy. Needs no maintenance or re- 


calibration throughout life, even under 
extreme shock, vibration, and pressure 
surges. Calibrated by dead weight tester 

25%. Ranges from 0-100 to 0-10,000 
psi. 6” dial. Mirror reflection band be- 
hind needle eliminates parallax error 
Bourdon tube is only moving part. 
Glassco Instrument Co., Pasadena, 


Cait 
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DIFFERENTIAL PRESSURE INDICA- 
TORS . Seamless bellows of 300 
Series are heliarc welded to components. 
Suited to inaccessible locations. In 
aluminum, brass, or steel. Pressure 
range is 0-50” H.O to 400 psi. Ambient 
temperature limits are 30 and 175 F 
0.5-cu-in displacement for full scale. 
%” SPT mounting, 4” connection. Jn 
dustrial Instrument Corp., Austin, Texas. 
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DYNAMIC LOAD SIMULATOR CON- 
TROL ... Applies programmed load or 
stroke to items which have force vs. dis- 
placement or force vs. velocity char- 
acteristics which require test. Provides 
load signals for servovalves. Excites and 
accepts feedback signals from actuators. 
Function generator gives cyclic pro- 
gram. Pegasus Laboratories, Inc., Berk- 
ley, Mich. 
tircle 477 on Reader-Service Card 

SAMPLING KIT .. . For pressurized 
systems. Takes liquid samples, finds 
particle contamination. Disposable, plas- 
tic filter holder with filter dise provides 


closed sampling system. Sampler is 
plugged into system. Kit has necessary 
adapters and connections, metal syringe, 
2-way valve, 48 filter holders. Mi/lipore 
Filter Corp., Bedford, Mass. 
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A model for every need. Special solenoids engineered to your needs. 


2435 HILTON ROAD, 
FERNDALE 20, MICHIGAN 


DETROIT COIL COMPANY 


HYDRAULICS & PNEUMATICS 
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TubeXperience in Action 


9 REASONS TO CHOOSE 


SUPERIOR STAINLESS 
AIRCRAFT /MISSILE QUALITY TUBING FOR 


HYDRAULIC SYSTEMS 


e Every length hydrostatically tested to recommended working pressure 
@ Fully tested to assure flareability without surface notches or breaks 


@ Controlled bending quality for ease of fabrication without distortion 
or fracture. 


@ Thoroughly cleaned to insure freedom from oxide film and foreign particles 

@ Tolerances closer than generally required by industry specifications 

@ Every length, down to %¢ in. OD, indelibly marked with our name, speci- 
fication, analysis, heat number and size 

@ Certified test reports when required 

@ Available in both seamless and Weldrawn® forms in Types 304, 321 
and 347 stainless. 


e Carried in stock by leading Steel Service Centers in sizes from %¢ through 
1% in. OD 


FREE: “Tips on Stainless for Aircraft Hydraulics.” Write Superior 
Tube Company, 2030 Germantown Ave., Norristown, Pa. 


Sw a lade 


The big name in small tubing 
NORRISTOWN, PA. 
All analyses .010 in. to % in. OD—certain analyses in light wails up to 2%: in. OD 
West Coast: Pacific Tube Co., Los Angeles, Calif. « FIRST STEEL TUBE MILL IN THE WEST 





LEAK TIGHT! BUBBLE TIGHT! The sturdy Kep-O-seol check valve 
con reolly toke hord service. Con- 
SURGE PROTECTED! eee ¢ edsores 
severe shock from either direction 
ond clwoys holds its seal. RE 
MAINS LEAK TIGHT! Hos been 
everything 


ctively roted 


FLOW—STRAIGHT THROUGH! 


proved outstanding in 


LONG LIFE! EASY CLEANING! 


from machine tools to missiles! 
Investigate ond see for yourself! 


SIMPLE AND TROUBLE FREE! Write for full details 


* Patent Applied For 


KEPNER PRODUCTS COMPANY 
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DESIGNERS ARE LEANING TO 
B:G Qcé-€@e4s COMPRESSED 
AIR TO DO MORE JOBS BETTER 


5 by MODELS— 2 to % HP—Pressures: to 190 psi. 


Vacuum: 27.5”—Air displacement: to 6.57 CFM. 


Use of compressed air is rapidly 
increasing because of its many 
exclusive advantages as motive 
power, for process agitation and 
for energizing intricate mechan- 
ical movements. B&G Air Com- 
pressors fit ideally into this pic- 
“F ture because they are oil-less! 


Bare compressor (less motor) 


There is no chance of oil- 
spoiled work—not a drop of oil 
can be found in this compact, 
lightweight compressor. Motor 
and compressor are permanent- 


30 gotten Alr Tonk ly grease-packed...carbon- 


Motor Compressor Outfits " > . ‘ 
graphite piston rings and skirts 


operate for years without injury 
to the cylinder walls. Since the 
cylinders are not oil lubricated, 
air is always oil-free—no oil 
separator needed—no costly 
lubrication maintenance. 


BeG oil-less Compressors 
are velvet-smooth! Modern de- 
sign, large bores, short stroke, 
horizontally opposed pistons 
provide better balance and 
vibrationless operation. B&G 


Compressors are available in a 
Va complete line of portable, tank 


30 gallon Air Tank 
Motor Compressor Outfits 


A 


mounted, tankless and gasoline 
engine driven models. 


Gasoline Engine Driven 
Compressor Outfits 


Send for Catalog GO-259 


| Oce-leas 


ole AIR COMPRESSORS 


® BELL a GOSSETT COMPANY 
Dept. GM-66, Morton Grove, Illinois 
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How to use 


FLUID POWER 


Y efficiently 
VY economically 
is as easy aS... 


SERIES 


Standard Cylinders 
AIR or OIL 
Without Modification 


Save money with S-P’s complete line; rated 
200 psi air, 500 psi oil or water; 23 mounting 
types; 11 bore sizes—12” thru 14”; see 
wee 110C 


HIGH PRESSURE 
Hydraulic Cylinders 


Get smoother, more precise power; ruggedly 
built, interchangeable; 2000 psi (3000 psi 
non-shock); 12 bore sizes—1¥@” thru 12”: 
get ~; 117 


r-y SP 


Air-Oil BOOSTERS 


Save money, save space; boost 80 psi line 
air to 3000 psi hydraulic power with no added 
power consumption, no maintenance: see 
Catalog 116 

Ne data —_r 
FREE Engineering | wn the 
Service Vettow Pages 
Phone or Write Today ae “ =. 
The oP Manufacturing Corp. 

A BASSETT COMPANY 





AEROSPACE 
COMPONENT 
DATA 


High Performance Valves 


Brochure describes control, shut- 
off, check, shuttle, and relief valves 
for hydraulic, gas, corrosive liquid, 
and fuel applications. Along with 
the description and rating of each 
valve is a dimensioned envelope 
sketch. Typical applications and 
media and military part numbers 
are also given.—PneuDraulics, Inc., 
Montclair, Calif 
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Titanium Tubing 


Hydraulic and pneumatic lines 
are an application for titanium and 
titanium alloy seamless tubing de- 
scribed in Data Memorandum No. 
27. Unalloyed titanium is 56% as 
heavy as steel, yet 90% as strong. 
Alloyed titanium has even greater 
strength. The data memorandum 
lists the chemical composition, 
physical and mechanical properties 
of the two types of tubing. Informa- 
tion on heat treatment and welding 
of the tubing is also included.— 
Superior Tube Co., Norristown, Pa. 
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Metal Flange-Sealing O-Rings 

Complete engineering informa- 
tion on hollow gasket O-rings is 
given in this booklet. These O-rings 
are precision made stainless steel 
or nickel-alloy gaskets for sealing 
tubes, pipes, or blank-ended appli- 
cations at temperatures from —420 
F to 3000 F, and from high 
vacuums to 10,000 psi pressure. 
They seat into machined flange 
grooves. Engineering data includes: 
compressive force curves; con- 
struction details; groove design; 
installation details; nominal sizes 
and dimensions.—D.S.D. Manufac- 
turing Co., Hamden, Conn. 
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Hydraulic and Pneumatic 
Test Equipment 

A complete line of pneumatic, 
environmental, and hydraulic test 
equipment and associated compo- 
nents for the aeronautics and mis- 
sile industries is described in folder. 
For example, hydraulic consoles 
and pumping units are shown with 
flows to 120 gpm, pressures to 
30,000 psi, and temperatures from 
—65 F to 1000 F. Environmental 
test equipment temperatures are 
from —300 F to 3000 F, altitude 
to 250,000 ft, with such capabili- 
ties as humidity, fungus, salt spray, 
dust explosion, and rain and sun- 
shine.—Auto-Control Laboratories, 
Inc., Inglewood, Calif. 
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Systems Engineer's Handbook 


Application notes for building 
block systems describing how to 
assemble systems for precision 
measurement of pressures, tem- 
peratures, and forces, and deter- 
minations of ratios, summations, 
integrals, and mass flow rates are 
contained in the 44-page hand- 
book. It includes specifications of 
compatible FM system building 
blocks. The inherent flexibility of 
these systems permits almost any 
parameter to be converted to any 
type of readout.—Wiancko En- 
gineering Co., Pasadena, Calif. 
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Wire Mesh In-Line Filters 


Twenty basic types of standard 
woven wire mesh, element-in-line 
filters for aircraft and ground 
equipment, are described in data 
sheets. Pressures, temperature 
ranges, port sizes, and various op- 
tions are given. Tabular informa- 

Continued on page 260 
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sure _ 
action 


IN ALL ENVIRONMENTS 


hermetically-sealed 


SWITCH 


CONFORMS TO MS-24331-1 


ideal for any exposed control or indicating 
application subject to severe environmental 
conditions. A rugged switch that mounts 
anywhere—through a single mounting hole. 
Infinitely adjustable by use of lock-nuts. 
Hermetically-sealed by backfilling with 

dry, inert gas, and tested to insure a leak 
rate of less than 1 micron cubic foot per 
hour. Meets all requirements of Immersion 
Test MIL-E-5272, Procedure 1. Functions 
perfectly in temperatures from — 100° to 
+221° F 


H1] 


HUNDREDS OF VARIATIONS OF THE 
H11-2 ARE AVAILABLE including models 
with high operating and overtravel 

forces for positive ice-breaking operation. 
Ask for HERMETICS CATALOG No. 130. 


ELECTROSNAP CONTROL 
HETHERINGTON SwitrehH 


DIVISION 
CONTROLS COMPANY OF AMERICA 


1432 Deimar Drive + Foicroft, Pennsyivania 
TELEPHONE LUeiew B-2100 - TWK SHRN--60O8 
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THAT FILL YOUR NEEDS 


MINIATURE CHECKS 


Mini-Vaive Regular Size Valve 


Save weight and space with Mini-Valves. They have same 
rated flow as regular size, but are only 14 the size and 
weight. Good pressure drop characteristics. Temp. range 
-65° to plus 400°F. Operating pressure to 5000 psi. One- 
or stainless steel body, in tube sizes 4 to 16 (14” to 

O.D.) Meets or exceeds requirements of MS MIL-V- 
25675. Port threading MS33514 flareless. 


FREE-FLOW CHECKS 


Extremely low pressure 
drop, with wide open flow. 
Molded elastomer seal and 
spherical seat prevent 


* J 

TIE a | leakage at any pressure. 
' Sizes }4”" to 2” in brass and 
aluminum alloy up to 
3000 psi, and stainless steel to 4000 psi. Opens at 2 psi. 
Temp. range —65° to 200°F. Pipe, internal straight thread 
and flared tube connections standard; MS33514 flareless 

available. 


BALL CHECKS 


Ruggedly constructed for 
intermittent non-shock 
hydraulic service up to 500 
psi at temperatures —65° 
to 350°F. Sizes 44" to 34”. 
Brass, aluminum alloy, 
stainless steel. Pipe and flared tube connections. 


HY-PRESSURE 
CHECKS 

Built for continuous serv- 

ice in high velocity sys- 

tems at pressures up to 

5000 psi in steel and stain- 

less steel, and 3000 psi in 
aluminum alloy. Low pressure drop. Metal-to-metal seal. 
Operating temperatures -65° to 250°F. Sizes 1%” to 2”, 
with pipe, internal straight thread and flared tube connec- 
tions. MS33514 flareless available. 


Distributors in principal cities coast to coast 


CHECK RELIEF SELECTOR GLOBE NEEDLE PLUG 


-i sis 


REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD + CLEVELAND 35, OHIO 
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SERIES K 


adapted to 
the demands 
of a wide range of jobs 


%-50 GPM e PRESSURES TO_150 PSI « SPEEDS TO 1740 RPM 


Typical of the great adaptability of the compact Roper Series K rotary 
pump is its service as a coolant pump in supplying soluble and cutting 
oils to this automatic screw machine. The requirement for instant priming 
in this machine requires a positive displacement pump. The rugged Series 
K meets the specifications of many original equipment manufacturers who 
require dependable, quiet, efficient transfer of clean liquids in hydraulic 
service, fuel supply duty for large oil burners, or diesel fuel oil transfer. 
Special fittings for transfer of corrosive liquids and special mountings to 
meet installation requirements can be supplied. Series K models can be 
direct connected, chain-, belt-, or gear-driven. Precision construction and 
thorough individual pre-testing insure its durability of performance. Specify 
Roper for rugged dependability. 


Features behind Series K versatility 


@ Simplified design... only two moving parts @ Smooth flow ... quiet 
operation @ Interchangeable mounting brackets . . . easy to install @ Precision- 
built ... requires little operating power @ Self-priming . . . high suction lift... 


correct hydraulic principle @ Built-in relief valve... adjustable or pre-set. 


For information about your specific pump needs, 
contact your nearest Roper dealer 


Send for “How to Solve Pumping Problems” booklet 


tO) ad —1 9’ 


Dependable pumps 
since 1857 


HYDRAULICS, INC. 


nus OEE SFORSIA 
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AEROSPACE 
COMPONENT 
DATA 


tion includes port size and type, 
rated flow, pressure drop, and 
particle removal ratings. Standard 
units range in tube or pipe sizes 
from %” to 12”. Removal ratings 
vary from 1% microns to 149 
microns or coarser. A variety of 
fluids and gases may be handled 
over a temperature range of —320 
F to 1000 F. —Aircraft Porous 
Media, Inc., Glen Cove, N. Y. 
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Portable Rocket 
Test Equipment 


Flexible, portable rocket test 
equipment provides modular, low- 
cost test stand facilities for re- 
search and development. Delivered 
complete, ready for test rocket, 
supporting components, and in- 
strumentation installation. Either 
liquid, solid, or hybrid propellant 
rocket engines can be tested. The 
test equipment consists of rocket 
test stand, liquid propellant bay, 
test control center, test equipment 
dolly, and instrumentation cabinet. 
—Astrosystems, Inc., Livingston, 
N. J. 
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Valves & Pressure Regulators 

Catalog describes precision con- 
trol equipment by Aer-Valco for 
all fluids, pressures, and tempera- 
tures. First section describes many 
types of valves. For example: Re- 
lief valves operate equally well 
with hard-to-seal gases as well as 
liquids. Available through 6” line 
size, inline or side outlet. Check 
valves of all sizes and pressures 
have low pressure drop. Zero leak- 
age on hard-to-hold and exotic 
fluids. Solenoid valves: 2, 3, and 
4-way, all fluids. Pressures to 10.- 
000 psi, a-c or d-c. Balanced pop- 
pet design allows low actuating 
force, high flow. 

Second section describes pres- 
sure regulators for service with all 
fluids. Precise control of pressures 
from high vacuum to 15,000 psi 
at temperatures from —400 F to 
600 F. Another section deals with 
a pressure guard for protecting in- 


Continued on page 262 
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No. 400 
Button Type 


BLOW GUN 
with 

4”" Extension 
Nozzle 


R OTHER TRU-FLATE | 


Se | “— | = 
= a - i: 

a7 Va 
MODEL No.404 MODEL No. 401. MODEL No. 410. 


A Tru-Flate Blow Gun for every industrial needs. 











FREE... Write for free copy of Tru-Flate’s illustrated 


Industrial Catalog No. 4. 


TRU-FLATE, INC. 








STANDARD RESERVOIR TYPE —7 sizes 
... 5 to 50 gallon capacity and larger 
sizes on special order. 


MONO-BILT — Standerd, All! Stainless 
Steel in 7 sizes . . . 5 to 50 gallon capac- 
ity and larger sizes on special order. 


MONO-BILT — 60 Mesh Sump Type in 
7 sizes ... 5 to 125 gallon capacity. 


MONO-ECONO — Specially Mono-Bilt 
with Monel Metal Insert . . . Cadmium 
plated top and bottom. 9 sizes . . . 5 to 
150 gallon capacity. 


Line Type 
HYDRAULIC 
FILTER 


3 sizes . . . 5 gallon, 8 gallon and 10 gal- 
lon capacity. 
Send for descriptive circulars 


(| APITAL 
ENGINEERING & MFG. CORP 


5837 South Ashland Avenue, Chicago 34, Illinois 
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KOHLER 
PRECISION 
CONTROLS 


New high pressure, in-line, 
relief valves with 
low hysteresis 


MATERIAL—Aluminum, Steel, Stainless Steel 
CONNECTIONS—AIll Types 

WORKING PRESSURE— 1500 to 3000 PSI 
PROOF PRESSURE—2250 to 4500 PSI 

BURST PRESSURE—3750 to 7500 PSI 
OPENING PRESSURE—0 to 2250 PSI 


RESEAT PRESSURE — 10% Below Opening 
Pressure 


LEAKAGE—0O at Reseat Pressure 


Ultra-sonic cleaning facilities. Kohler 
valves and other precision parts are assem- 
bled, tested and packaged in dust controlled 
areas for minimum contamination. 
Complete facilities in one plant, under uni- 
fied supervision, insure reliable quality con- 
trol and prompt deliveries. Kohler valves, 
fittings and parts are used by leading man- 
ufacturers for industrial equipment, 
automotive, aircraft and missile applica- 
tions. Write for catalog. 


Kohler Co. Established 1873 Kohler, Wis. 
KOHLER or KOHLER 


ENAMELED IRON AND VITREOUS CHINA PLUMBING FIXTURES 
ALL-BRASS FITTINGS « ELECTRIC PLANTS © AIR-COOLED ENGINES 
PRECISION CONTROLS 
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AEROSPACE 
COMPONENT 
DATA > 


struments against overpressure. Has 
zero hysteresis. Available with a 
snubber to prevent instrument os- 
cillation. Other sections describe 
rupture disc assemblies and custom 
components such as liquid gas fil- 
ters and high pressure gas boosters. 

Specialty Engineering Co., Aer- 
Valco, San Gabriel, Calif. 
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Low Torque Swivel Fittings 


Self-aligning and _pressure-bal- 
anced plane swivel fittings are de- 
scribed in Engineering Bulletin 
#500. Self-aligning fitting al- 
lows misalignment of 14° with 360° 
rotation. Viton O-ring seal is stand- 
urd and is easily replaced. Swivel 
s qualified to MIL-J-5513A-1. 

Pressure-balanced, plane swivel 
fitting has very low resistance to 
rotation. Torque to swivel at 3000 
psi operating pressure in %” size 


with MIL-O-5606 hydraulic oil is 


Write for new catalog showing construction, 
types, sizes and specifications, plus Application 
Book containing many “how-to-do-it” biveprints. 


LEIMAN 


Vacuum to 29.9 He 


essure to 20 p.s.i¢ 


1.25 in.-lb. Bearings carry all side 
forces. Large passages and collect- 
ing annulus assure low pressure 
drop. Small, lightweight, with 360° 
rotation. Qualified to MIL-J-5513A 
and MIL-E-005272-B.—Dumont 
Aviation Associates, Long Beach, 
Calif. 
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Building-Block Valve 


Hydraulic or pneumatic valve is 
self-manifolding with unlimited 
stacking. Can be mounted in vari- 
ous positions. N.O. or N.C., 
manual or magnetic operation. 
Balanced poppet, symmetrical body 
design. Accessories can be added 
so that many different system con- 
figurations can be designed from 
only five basic valves.—Marotta 
Valve Corp., Boonton, N. J. 
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Quick Disconnect Couplings 


Seven basic series of  self- 
sealing, quick disconnect couplings 
are described in a 16-page catalog. 
Aircraft quality couplings for hy- 
draulic fuel, oil, and other fluid 


systems. Have dog-locking, poppet 
valve action with low pressure drop. 
Broad range of sizes and materials. 
Table of dimensions and pressure 
drops curves are given. A special 
section contains seal recommenda- 
tions for many fluids and gases 
such as hydraulic fluids, aircraft 
fuels, exotic fuels, ethylene oxide, 
ammonia, alcohols, and Freon.— 
Wiggins Connectors, Los Angeles, 
Calif. 
Circle 489 on Reader-Service Card 


Tube and Pipe 
For High-Temperatures 


Properties and characteristics of 
seamless tube and pipe for high- 
temperature service are tabulated 
in this folder. The steels are classi- 
fied into ferritic, austenitic, car- 
bon, and carbon-molybdenum. In- 
formation, such as analyses; creep, 
tensile, and rupture strength; oxi- 
dation and corrosion resistance; 
physical and mechanical properties; 
and typical applications, is given 
for each steel listed—The Bab- 
cock and Wilcox Co., Tubular 
Products Div., Beaver Falls, Pa. 
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Rotary Positive 


AIR PUMPS 


Se ee a 


The BIGGEST SCOOP 


in AIR PUMPS! 


LEIMAN 


CURVED VANES 


SCOOP UP MORE AIR 


-- provide high capacity 
with slower speeds and 


less wear 


aH 


Tat 


Leiman Air Pumps maintain new-pump efficiency and 
fully-rated vacuum or pressure for the life of your equip- 


ment, with little or no maintenance or repair. Fewer 
moving parts—no gaskets or packing—no composition 
vanes to wear out or renew. Pulseless airflow—every 


pump tested. Many models and sizes to meet your needs. 
Over 70 years’ air engineering at your service on any 


design or application. 


LEIMAN BROS., INC., 151 Christie St., Newark 5, N.J. 


Established 1889 
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Needed Now 
S) Sk (SaaS a 


« 
Engineers-Loop: 
To take technical cognizance of loop operation and 
assist in installation and in shakedown operation of 
loops. B.S. degree in electrical, mechanical or chemi- 
cal engineering, with 1-3 years engineering or plant 
operation experience in the field of high-pressure 
water tests 


lf you qualify for the above position, write immediately 
to: Mr. C. §. Southard, Westinghouse Atomic Power 
Division, PO. Box 355, Dept.X-53 Pittsburgh 30, Pa. 


Westinghouse 


ATOMIC POWER DIVISION 


i ng tet i am “ 
Portable M4 all i 


FLUID reconditioning UNIT A THERMAL 


@ Save on New Fluids, New 

Equipment, Downtime, Mainte BREAKTHROU + 
nance, Storage and Disposal 

Problems. 

@ Purification in or out of Serv , FOR 


ice in Machines, Reservoirs, 
Tanks, or Barrels. 


oie ae ELECTROMECHANICAL 


chine, or Combination Unit. 


@ Will Remove Solids, Acids, i 
Moisture, Waxes, Gums, and ° i 
Other Undesirable Contaminates . 
@ Thermostatically-Controlled - 


Heater Available. 


@ Tell us Your Problem— 

We have a Purifying Media 
(Element or Pack) to Suit Your 
Particular Need. Available in 
3-6-12 G. P. M. 


Write on company letterhead for technical report. 


5316 Santa Fe Avenue ERVOTRONICS, INC. 


Los Angeles, California 190 GRUNER RD. BUFFALO 25, NEW YORK 
Circle 123 on Reader-Service Card Circle 171 on Reader-Service Card 
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CIRCLE SEAL 


PLUG VALVE 

+ LEAKPROOF IM 
HIGH VACUUM 
SERVICE 





9200 SERIES 


Positive sealing in high vacuums 
to 150 psi. Sizes 4%", 4", % 

¥/,”. Available in brass or 
303 stainiess 


mmes@) 
SEAL 


Design of the Circle Seal 
9200 Series Plug Valve fea- 
tures use of three O-rings 
In closed position, O-ring on 
cylindrical face of plug 
prevents leakage past inlet 
port. In open position, the 
valve is fully ported and 
allows straight-thru flow 
passage. Stem leakage is 
entirely eliminated by static 
O-rings at top and bottom 
around circumference of 
plug. Effortless quarter turn 
from full open to full close 
No springs used...no ad- 
justments required 
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JAMES, POND & CLARK, INC. 
CIRCLE SEAL PRODUCTS CO., INC. 


2181 East Foothill Bivd., Pasadena, Calif 


ones) 
SEAL 


Unique design combines 
positive leakproof shutoff 
with full flow passages and 
freedom from wire drawing 
Design of stem and seat per 
mits simplified throttling of 
flow. Light fingertip opera- 
tion actuates either a hand- 
wheel or toggie lever for 
rapid actuation. Unique and 
useful variations on the 
basic 900 Series configura- 
tion: « Right angle flow. 
* Integral Relief—combines 
relief valve function with 
shutoff permitting cylinder 
thermal pressure relief, etc 
* Triport with one inlet and 
two outlets or one outlet 
and two inlets 


omens) 
. SEAL 


CIRCLE SEAL 
HIGH PRESSURE 


SHUTOFF VALVE 
+e LEAKPROOF 
Fingertip Operation 


0-6000 psi. 4” pipe and %& 
tube connections. 303 Stainless 
construction 


ogg (2 
SEAL 


Military Ser ‘ 

JAMES, POND & CLARK, INC. 
Induatrival Ser € 

CIRCLE SEAL PRODUCTS CO., INC. 


2181 East Foothill Bivd., Pasadena, Calif 





GORTITE (new neoprene) -- 4% 00 


re 


BOOTS 


Ask for new bulletin AH-3 de- 
scribing applications for hy-\ 
draulic cylinders, jacks, rams, 
etc. 


A&A MFG. COMPANY, Inc. 
712 S. 12th Street, Milwaukee 4, Wis. 
ALL SHAPES AND CONTOURS 
BELLOWS—BOOTS—SLEEVES—WAY PROTECTORS 





HIGH SPEED - POWERFUL GRIP 
New, improved model speeds + all repeat operations— mill. 


ing, drilling, tapping, punching, ing, riveting. Both hands 

left free to produce more! Light squeeze to 2250 pounds pres- 

sure! Extra thick jaws for attaching jigs. Jaws open to 3-inches; 

1/16” to 5/8” maximum travel. Complete with foot control, 
air hose and fittings........ 


SPEEDY 
AIR AIR FILTER 
REGULATOR Assures clean, 
Regulates oil-free air. 
Be 140 Ibs No. 140 $4. Ae Mix Gun. 
No 622 $7.25 No. 705 
, . $26.50 
Order from Your Supplier or Write for Air Tool Catalog 
W. R. BROWN CORP., 2655 N. Normandy Ave., Chicago 35 


SPEEDY 
SPEEDY UNIT 


Spray unit 
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Hydraulic Rescue Winches 
and Hoists 


Lightweight rescue winches and PARCOPROBLEM PROBERS 


hoists designed to military aircraft 


standards are described in a cata- ff 
log file. All pertinent data and sh HIGHEST QUALITY IN 


envelope drawings are given. For 
example, BL-2330 winch is intend- | a U N DREDS OF THOUSAN DS DAI LY 
ed for use in a helicopter for rescue | 


and light cargo. Operating cable 
rate of 100 ft./min. requires 6 gpm 
of hydraulic fluid at 1100 psi. It 
has limit switches to interrupt fluid 
flow at extremes of cable travel.— 
Breeze Corp., Union, N. J 

491 on Reader-S 


Stainless Steel Tubing 


New brochure has size range 
chart showing standard sizes of 
tubing and pipe, with wall thick- 
ness available for each OD from 
%” through 1%” for tubing and 
*” through %” IPS for pipe. Com- 
mercial tolerance table includes 
OD, ID, and wall thickness toler 
ances. A percentage composition 
chart gives the analyses for 11 
stainless steel alloys.—Summerill 
Tubing Co., Div. Columbia Steel 
and Shafting Co., Carnegie, Pa 
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Metal X-Ring Seals 


All metal, one piece, X-cross sex 
tion ring seals for static and dy- 
namic sealing are described in this 
brochure. X-rings seal at tempera- 


tures from —450 F to 1200 F and | 
withstand peak pressures to 40,000 | ‘ v } If production of your product design requires thousands of highest 


psi. Weigh the same and occupy quality molded rubber parts every day, Parco’s Parco-Matic Process 
is the answer. Parco’s new, electronically controlled high-speed tech- 
elastomeric O-rings. Engineering ges nique for producing molded rubber parts excells in maintaining 
features are tabulated, ty pica] constant high quality at the lowest possible cost.C) The Parco-Matic Process 
static and dynamic sealing appli- employs extremely accurate molds in which each unit is produced by an elec- 
cations are illustrated and de tronically controlled curing cycle employing exactly duplicated time and tem- 
scribed.—Wiggins Connectors, E. B perature constants from batch to batch. Because of mold accuracy, the products 
Wiggins Oil Tool Co., Inc., Los produced are essentially flashless and maintain consistent close tolerances. The 
Angeles, Calif last part molded in a long production run is an exact duplicate of the first 
493 on Reader-Service Card and all parts in between when Parco-Matic is used. There is no room for 
error or variations with Parco-Matic. If you require large quantities of the 
highest quality molded rubber parts combined with production economies, let 

Parco-Matic solve your problem and reduce your costs. 


the same space as conventional, 


Cartridge Relief Valve 


New data sheets describe a low 


3 : divect-ectine bvdreuli >. Plastic and Rubber Products Company 
pressure, Grecr-acung, ‘7s oe . Send for oo ® ' 2100 Hyde Park Bivd. * Los Angeles 47, Calif 
relief valve and its applications Please send the Parco O-Ring Deta Chart to 
Sheets show how the externally 
adjustable cartridge can be used in 
a body for various valve porting 


your latest 
Parco Slide Rule & 
Ex 


( Bre 


combinations. Pressure curves, di- Plastic and Rubber Products Company 
mensions, and specifications are a 2100 Hyde Park Boulevard 
given.—Fluid Regulators Corp., Los Angeles 47, California 
Painesville, Ohio 
>» 494 on Reader-Service 
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the fluid power field 


AE 


Missile check-out unit 
contract awarded Bendix 


4 $1,500,000 Air Force contract 
for production of the AN/GJQ-9 


automatic ground check-out system 


for the Douglas Skybolt air 
launched missile and the North 
American Hound Dog missile has 
been awarded to Bendix Corp.., 
Support Equipment Section, Teter 
boro, N. J. Throuigh adaption units 
the AN/GJQ-9 can check out the 
operating capabilities of all types 
of missiles, including hydraulic 
pneumatic, and electronic systems 


Atchley adds plant space 


Raymond Atchley, Inc., recently 
acquired 11,000 sq ft of additional 
plant space opposite their general 
executive offices in Los Angeles. 
[The acquisition brings Atchley’s 
total floor space to over 40,000 sq 
rt 


Two new Stillman 
sealing compounds 
Compound SR 278-90, for static 
sealing applications with extreme 
heat and hard-to-handle fluids, has 
been announced by Stillman Rub- 


ber Co., Culver City, Calif. The 
compound is especially resistant to 
swell and can be bonded to metal. 
It is used for gaskets and O-rings 
and complies with MIL-R-25897C, 
Types I and II, Class 2. 

Silicone rubber compound TH- 
1047 just introduced for O-rings 
and molded shapes, meets MIL-R- 
25988 specifications. It has a Shore 
hardness of 50 to 55. O-rings from 
TH-1047 are available in all AN 


sizes 


Relief valve limits 
landing cable tension 


A jet plane landing on a carrier 
flight deck must be slowed down 
and stopped quickly. To do this, a 
landing cable, attached to two 
loosely-fitted pistons in water filled 
chambers, engages the landing 
gear. Pressures to 10,000 psi build 
up in the piston chambers. A 200- 
lb, stainless steel, relief valve de- 
signed and manufactured by Hy- 
dromatics, Inc., Livingston, N. J., 
releases the pressure at its peak. A 
specially-designed actuator does the 
job in less than % sec 


Hydraulic rotary actuators 


Two hydraulic rotary actuators 
have been developed by Dalmo 
Victor Co., Div. of Textron, Inc., 
Belmont, Calif., having displace- 
ments of 60 and 20 cu in. radian. 
The actuators drive a three-gimbal 
flight simulator for testing air- 
borne components under flight con- 
ditions. Angular travel is up to 5 
radians. Maximum power is de 
livered at 1000 psi pressure with 
torque outputs of 40,000 and 13,- 


300 in-lb, respectively. For less 
than 2.5 radians amplitude, the 
actuator can be modified conven- 
iently to produce twice the out- 
put torque. The actuators have ex- 
treme stiffness together with low 
friction and low internal leakage 


HYDRAULIC ROTARY ACTUATOR is 
controlled by a 3-stage servovalve. The 
servovalve and electrical pickoffs are con- 
tained within the actuator structure. 


for operation in a closed-loop servo 
system requiring exceptionally high 
dynamic response. The rotating 
element has a Teflon seal. Maxi- 
mum pressure drop across the 
chambers to overcome friction and 
produce rotation is 14 psi, less 
than 1.5% of output torque. 


Space oriented test 
laboratories 


Advanced propulsion and en- 
vironmental test and research fa- 
cilities covering 14 acres are de- 
scribed in a 26-page booklet by 
Aerotest Laboratories, Inc., Deer 
Park, L. L, N. Y. By creating spe- 
cial circuits in their hydraulics, 
pneumatics, and fuels laboratory, 

Continued on page 268 
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NOW IN PRODUCTION 


A FEEDBACK 
SERVO VALVE 
WITHOUT SPRINGS 
OR LEVERS 


® Unity coupled Hydromechanical Feedback = gui awcep ARMATURE 
8 High Null Accuracy 

® Only 2 moving parts 

8 Large, fuli opening, shear-seal orifices 


This two-stage, four-way flow contro! valve is the only one 

available that provides true positional feedback without springs , 

or levers. The first stage consists of an electrical torque . 

motor and “shear-seal” orifice hydraulic amplifier, while the STABILIZED BODY 
second or control stage is made up of an accurately matched A (TITANIUM 
spool and sleeve arrangement. , ’ CONSTRUCTION) 


Hydromechanical unity feedback relates spool position to 

torque motor armature position and also nulls out effects of 

orifice variations due to supply pressure and temperature | 

fluctuations. Flow force reactions are thus substantially re- ' FIXED 

duced and hydraulic centering of pilot position is feasible ORIFICE 

without spring hysteresis and null shift. Large orifices prevent 

Clogging and silting and high shear forces permit efficient . 

operation even with highly contaminated fluids. Final null ze: 
adjustments are made electrically by a balancing control at SPOOL 

amplifier output stage. 


ONE-PIECE SLEEVE 


SHEAR SEAL COVERING VARIABLE ORIFICES 


Integrated Control! Module Includes Kearfott’s Electrohydraulic Servo Valve, 
Two Rotary Output Shafts, Geared Pump and Pressurized Sump. 


TYPICAL CHARACTERISTICS 

Medium Flow (26103-26106) High Flow (26104) Medium Flow (6103-6106) High Flow (26104) 
Rated flow to 7.5 gpm at 3000 psi to 18.0 gpm at 3000 psi Maximum Null Shift (% of rated current) 

valve pressure drop valve pressure drop aero Change 1% 1% 


Hysteresis 3% maximum total rated 3% maximum total 
current rated current cuent 1 yee 2% 2% 


Supply pressure 300 to 3000 psi 300 to 4000 psi Quiescent Current 1% 1% 
Change 20% 


Proof pressure 4500 psi pressure port 6000 psi pressure port . 
3000 psi return port 3000 psi return port Weight 12 ounces 16 ounces 


Pressure gain First stage—500 psi First stage—500 psi TORQUE MOTOR: Note: 6103 & 6106 Identical with exception of torque 
per ma minimum with per ma minimum with motor characteristics. 
3000 psi supply 3000 psi supply Vaive #6103 Valve 26106 
Load pressure gain 8500 psi per ma minimum 10,000 psi per ma mini- Input Power 300 Milliwatts 64 Milliwatts 
with 3000 psi supply mum = 3000 Rated Current + 10 ma +8ma 
si su 
= DC Coll Resistance 3000 ohms/coit 1000 ohms /coil 
-perature —65°F to +275°F —65°F to +275°F (other motors aise available) 


KEARFOTT DIVISION D GENERAL PRECISION. INC. 


Little Falls, New Jersey Other Divisions: GPL, Librascope. Link 


SALES OFFICES; Little Falls, N.J. @ Washington, D.C. @ Cambridge, Mass. @ Orlando, Fia. @ La Grange, Ili. @ Dayton, Ohio @ Phoenix, Ariz. 
Pasadena, Calif. @ Van Nuys, Calif. @ Palo Alto, Calif. @ inglewood, Calif. @ La Jolla, Calif. e Seattle, Wash. 
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“OIL FREE”’ aaa. 


a ih : 
AS BOOSTER. rcrcsrace 


di | gE NEWS —@- 
ve 1 La tw ier 
SOR SG 0 tcc 
uss 4 


for Clean, Uncontaminated, Aerotest engineers can rapidly per- 
form product design evaluation 

HIGH PRESSURE tests on components and complete 

‘ systems. Flow ranges available 

GAS Requirements. eee are: hydraulic, 100 gpm at 5000 

psi to 300 gpm at 3000 psi; pneu- 

matic, 600 lb/hr at 3000 psig to 

SS SERIES 504,000 Ib/hr at 50 psi. Test bench 

HYDRAULIC DRIVEN MODELS: pressures to 10,000 psi. Simulated 


Boost bottled gas to pressures as natural-induced environmental 
high as 15,000 psig without con- tests can be combined simultane- 
taminating the gas. Available in ously with all hydraulic, pneumat- 
single stage or two stage models ic, and fuel product testing. 

for compression ratios as high as 

16:1. Suitable for use with nitro- 


gen, helium (12:1 max. compres- Cartridge-actuated thruster 


sion ratio), argon, dry air or any 
other inert gas. Available in 714, developed by Propeliex 


10 and 15 H.P. sizes for average A mechanically-fired, cartridge- 

. flow rates up to 20 scfm. actuated thruster has been devel- 

Model SS-3 oped by Chromalloy Corporation's 
| Propellex Chemical Div., Edwards- 

ville, Il]. Developed for use in the 


i¢ 


AG SERIES 
AIR DRIVEN MODELS: 


Boost bottled gas up to 
10,000 psig using 80 to 150 
psig plant air supply. Provides 
same uncontaminated gas as 
SS Models. Available in single stage or two stage types for up to 16:1 
compression ratio with flow rates as high as 14 scfm. Cooling water not 
required as driving air exhaust is used for gas intercooling and aftercooling. | seat ejection system of North 

American’s A3J Vigilante jet fight- 

er, the thruster has spherical bear- 

CUSTOM UNITS: ings at each end to permit three 

degrees of rotation during its 
stroke. Weighing 1.0 lb, it is 
locked in its normal, closed posi- 
tion and locks again after firing. 

| It extends to its 2%-in. stroke in 
commmensian, Gor euinainen _ = ee device 
ratios as high as 120:1 witn | cerrates the Toad, It meets MI 

. : Jala & $ “e 3 é =) 
helium or any other inert gas. to MIL-D-21625. 


Model AG-1D 


Designed and built for specific 
applications with drives up to 
100 H.P. electric or diesel, in 
stationary or portable versions. 
Available in 1, 2, 3 or 4 stages of 


Send for our new 24 page Catalog (No. M1). 
it illustrates and describes our complete line of air driven, hydraulic 


driven, single stage and multi-stage models in stationary and port- 
Weatherhead appoints vp 


able versions. It also presents information on custom-built models, 


high pressure gas accessories and extra equipment available and names distr utors 
Albert J. Weatherhead, III has 


been promoted to vice president 
and general manager of the Spe- 
cial Products Div., The Weather- 
ENGINEERING & SUPPLY CO head Co., Cleveland. Previously he 
was general manager of the divi- 
sion. Before joining the firm in 


1236 SO. CENTRAL AVENUE - GLENDALE 4, CALIFORNIA Continued on page 270 
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DIFFERENTIAL GAUGES 
by MID-WEST 


’ - 
ays A RUGGED, 
DEPENDABLE 
INSTRUMENT 
TO FIT 
YOUR 
APPLICATIONS 


MEASURE PRESSURE DROPS ACROSS: 
te HIGH PRESSURE FILTERS 
te ORIFICE PLATES (FLOW) 


% COMPONENTS UNDER TEST 
IN RESEARCH LABS 


with a Differential Gauge that has 4000 PSI working pressure - 
full overpressure protection - Bi-Directional or Uni-Directional scales. 


MID-WEST INSTRUMENT DIV. 


ASTRA ASSOCIATES, INC. 1021 E. STATE FAIR 
TWinbrook 3-8250 DETROIT 3, MICHIGAN 


~MARSHALSEA 


stewmaleein the manufacture of 
Valves and Filters 


for Hydraulica Pneumatic Equipment 


Illustration shows two examples 
from the wide range of valves 


MBL.3128/! (Top 


Full details gladly supplied on request. 
MARSHALSEA BROS. LTD « TAUNTON « ENGLAND 
An A.J.D. Approved Inspection Organisation 
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STAFFA 


HIGH TORQUE 
VARIABLE 
SPEED (1-100 


r.p.m.) 


HYDRAULIC 
MOTORS 


Mark IV—S cylinder 4,500 Ibs. ft. at 2,000 p.s.i. (Speed 
1—100 R.P.M. reversible). Overall efficiency 90% —95%. 
Mark V—7 cylinder 6,600 Ibs. ft. at 2,000 p.s.i. (Speed 
1—75 R.P.M. reversible). Overall efficiency 90% —95%. 
Ideal drive for conveyors, rolling mills, cranes, tractors, 
cement mixers, drills, and most mechanical handling 
applications. 





4” HYDRAULIC BENDER 


Standard equipment includes 2”— 4” formers for steam 
and gas pipes. The machine can be supplied either Hand 
Operated or Motorised and accessories are available for 
3”—1}" steam and gas pipes, flat bar bending up to 

7° x ?” section and electrical conduits up to 3’. 


A complete range of Hydraulic Pipe and Tube Benders 
}" to 18” dia. Pipes is available. 


CHAMBERLAIN INDUSTRIES LTD. 


Staffa Works, Argall Ave., Leyton, London, E.10, England. 


& Leytonstone 3678 


(MEMBER OF THE CHAMBERLAIN GROUP OF COMPANIES) 
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MAYBE WE CAN HELP 
SOLVE IT! (IF IT INVOLVES 
HYDRAULICS THAT IS) FOR 
THE FINEST IN CUSTOM 
CYLINDERS & VALVES! 
CALL, WE'LL TALK! !!!!! 


UNIVERSAL 
HYDRAULICS 


| on © Pa -1 © PD Ge Stele) 
CLEVELAND 24, OHIO 
WHITEHALL. 22-4595 
Sircle 190 on Reader-Service Card 
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AEROSPACE 
NEWS =~ 


1956, he was production manager 
of Blaw-Knox Co., Mattoon, UL., 
and product manager for Yale & 
Towne Manufacturing Co., Stam- 
ford, Conn. 

Air Representatives, Inc., Kan- 
sas City, Mo., was appointed dis- 
tributor for Weatherhead aviation 
products throughout Missouri, Kan- 
sas, lowa, and Nebraska. Also 
Globe Aviation Supply Co., Inc., 
North Hollywood, Calif., was 
named distributor for aviation 
products in Southern California, 
Arizona, New Mexico, Washing- 
ton, Oregon, and Idaho. 


Dalmo Victor opens 
Baltimore office 


Michael Lichtenstein will head 
the recently opened office of the 
Baltimore applications engineering 
department of Dalmo Victor Co., 
Belmont, Calif. Lichtenstein was 
chosen for the post because of his 
familiarity with many phases of 
Dalmo Victor's activities. He joined 
the company in 1948 as a research 
electronics engineer, and has 
served in engineering, purchasing, 
and technical sales 


Marotta acquires 
Southwestern Valve 


Marotta Valve Corp., Boonton, 
N. J., has acquired the business 
and assets of Southwestern Valve 
Corp. Patrick T. Marotta, presi- 
dent, announced that the facility 
will be known as the West Coast 
Division, Marotta Valve Corp., 
with sales, engineering, and man- 
ufacturing facilities at the same 
location, Santa Ana, Calif., and 
with no change in personnel. 


Bendix opens two 
support equipment plants 
The Bendix Corporation has ex- 
panded in the billion-dollar sup- 
port equipment field for missiles 
and military and commercial air- 
craft. Two complete plants have 
been set up: one at Teterboro, 
N. J., and one at South Bend, 


Ind. The Teterboro plant will pro- 
duce checkout and assuciated 
equipment, training devices and 
simulators, and monitoring equip- 
ment. 

The South Bend will manufac- 
ture test equipment and facilities, 
missile erection equipment, tran- 
porter systems and components 
such as hydraulic and pneumatic 
suspension units, hoists and jacks, 
fluid handling equipment, hydrau- 
lic and pneumatic power genera- 
tion equipment, and launchers. 
L. V. Bjong is manager at Teter- 
boro, and W. J. Kunz, Jr., at South 
Bend. 


Best Aircraft combines 
tube fitting production 

Best Aircraft Corp. in its new- 
ly established Precision Manufac- 
turing Division has combined pro- 
duction of standard and special 
tube fittings to reduce costs and in- 
crease quality of standard and near- 
standard fittings under AN, MS, 
AND, and SAE specifications. It 
was influenced in its decision by 
a strong trend towards closer toler- 
ances and higher finishes for fluid 
and gas flow applications. Best Air- 
craft has a uew plant in Union 
City, N. J. 


Aqualite expands, 
elects new officers 

Aqualite Corp., Santa Monica, 
has moved to a larger plant and 
offices at 1640 21st St. Officers 
recently elected include Walter J. 
Hyatt, president; H. Weber, gen- 
eral manager; W. Mayfield, chief 
engineer; and E. Rosemond, sales 
engineer. Aqualite makes valves, 
micronic filters, and solenoids. Cur- 
rent developments include a 400- 
cycle solenoid, and a helium relief 
valve which has rupture control 
and relief-valve action to within 
3% of system pressure. 


Horkey-Moore designs oil 
decontamination trailer 
Horkey-Moore Associates has 
completed an oil-decontamination, 
trailer-mounted unit called Porta 
De-Con. It cleans, deaerates, and 
recharges oil in closed hydraulic 
systems of aircraft, missiles, and 
industrial equipment. Operating 
Continued on page 272 
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Versatile Sbumphrey 
Accurate 


Control Quick-Dump 


of / Valves Provide 
Fluid 


oe NEW FLEXIBILITY 


In Designing 
HYDRAULIC FEED AND Pneumatic Controls 
PRESSURE LUBRICATION 


for P 
FINE a ee 
METERING 7 Aa 
PURPOSES mf Te 
. IVS Al 
Same Basic 7 al 
Valve Design ie Pros FAR 
Used in ¢ STANDARD ROUND BODY 
All Models Bp ey 
hina iS — /_PIOT actuaroR rant y ner 
THOMAS SAVERY PUMPS LIMITED ~ 
BRACEBRIDGE ST., BIRMINGHAM, 6 ENGLAND 











American and Canadian Agents:— 
DAVIES BROTHERS, Gladstone, New Jersey, U.S.A. PEapack 8-1290 





SQUARE BODY 
“QUICK-DUMP” VALVE 
For Mounting on Manifold 





Choice of Manual, 
Electric, Piloted 
Operation 

ny Eliminate the explosive ex- 
a r\ haust noise of air-operated 


equipment with Atomuf- Z 

flers, air exhaust mufflers SOW COnSOCS Sree 
8, xnaus Ss. | “QUICK-DUMP*” VALVE For 

Inserting Internally in Manifold 


<a 


“ 
Easily attached directly to 
the air exhaust ports. Will 





not restrict air flow or im- 


pede performance. 


: \ : j Improves 
< ca a working conditions 


ew 
- (rr CMAMBER Standard 


ATOMUFFLER pion Steet 


Ve" to 6" NLP.T. 


For low cost noise control, write today for free 
descriptive literature and prices. 


ALLIED WITAN COMPANY 


12500 Bellaire Road « Cleveland 35, Ohio 
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Select Speed Regardless Of Load 
Adjustale FLOW REGULATOR 


Ww Pr nary 
constant 

’ 
of work ioad 


naettii 
0 put 


® Secondary flow usable 
at pressures independent 


of primary pressure 


® Saves energy pump 
pressure automatically 


adiusts to load 


ADJUSTABLE 
PRIMARY 
FLOW 


* Sizes — 4" to 1” * All sizes to 40 gpm 
pipe (NPTF) primary flow REGULATOR 


* Input flow to 60 gpm _ « For oil to 3000 psi 
USABLE 


Write for detailed literature ion" 


Manvufacturers of Hydraulic Valves and Devices 


Seidl Relief Valves © Check Valves © Restrictor Valves 
; Needle Valves © Pilot Check Valves ® Special Valves 
ontrols, inc. Pressure Compensated Flow Regulators 





P.O. BOX 186 ° MENTOR, OHIO 


Member of Not onal Flu Fiuid Power Association — 


SAVE 82% ow 2000 Psi Wy 
OE Sarat 
CVCINDERS 
we mode o Fantabylous Buy of 10,000 Hydraulic Cylinders due tof} 
a Mobile Equipment Contract termination. These cylinders were 
engineered for Earth Moving Equipment, Presses, Tail Gotes, 
Agricultural Equip., Industric! Machines, Lift Assemblies, etc. 
Eye-to-Eye 
Part No. | Bore | Stroke Length | Sheft Die 
70A 2/4 ’ 18%" Vy" 
708 2 ( 21% 
700 2 2 251/ Made up of a sumlus Cornelius compressor 
0E 2", 40'/s ‘ combined with a new 1/2 HP, 115/220 V., 
70F ? 64% (0 cycle AC electric motor. . . @ mount 
06 , ~ve ; ; ing frame and built-in corrying handle. It’s 
sr : tested to 3,000 PSI. Will deliver 0.6 CFM. 
nae “- 4 ‘ ideal for use wherever high pressure cir is 
ed i “ ‘ desired .. . to fill air tanks, use in laboro- 
2 ; . tory, etc. SAVE at our low price. 


70L 
70M 2500 PSI Cornelius COMPRESSOR - 
70N . Surplus. Used but excellent condition. Hos 
70P ; 7 @ built-in 1/3 HP, 27V., OC motor. 

, 1500 PSI Cornelius COMPRESSOR ~ 
Surplus. Used but Excellent cond. 
1500 PSI Cornelius COMPRESSOR - 


Surplus in New condition 


HYDRAULIC “HI-LO” PRESSURE 
PUMPING UNITS 


Ideal for use in applications where a fast approach to the work 
load is desired, Will deliver a total combined volune of both the 
pumps of 2) GPM ... af pressures up to 500 PSI, then delivers 
output of the high pressure pump (4 GPM) at up te 3000 PSI. Both 
pumps ore face mounted on o 7-1/2 HP, double-end, 220/440, 3 
phase, 60 cycle AC motor. Entire pumping unit mounted on a 33 

Ne. DPR-21.3000 gallon reservoir (available without the reservoir). Overall size 

Aow 7852 is 35" long x 18-1/2" wide « 18-1/2" high. Other. Hi-Lounits 
“— available from 1S00PS! to 3000 PSI — WRITE for DETAILS! 


2263 E. VERNON AVE., DEPT AH-11 ; SPECIAL VALUE GZ AIR TANKS 
LOS ANGELES 58, CALF Steinless steel, Tested to 400 PSI. ideal for 
TD ORDER: Send Check of M.O. ~ 1/2 deposit storage of alr, chemicals, acids, ete. Has '4"’ 
with C.0.D.s. Prices F.0.B. Los Angeles, All pipe parts. Size: 12-1/7'' die. x 
items shipped freight of postage collect, 24" 
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AEROSPACE 
NEWS . 


from the fluid power field 


from either standard electric pow- 
er or a self-contained gasoline en- 
gine, the Porta De-Con has a 5- 
gpm flow of MIL-H-5606 hydraulic 
oil and uses two-micron filters and 
a desiccator. With the proper filter 


DECONTAMINATION UNIT'S tanks 
and lines drain to the suction side of the 
pump to allow for easy evacuation. 


element, the Porta De-Con coal- 
esces water operating as a filter- 
separator. 


Seal compound resists 
nitrogen tetroxide 


An elastomeric compound which 
resists the new missile propellant, 
nitrogen tetroxide, has been de- 
veloped by the Parker Seal Co., 
Culver City, Calif. The compound, 
B496-7, has proved to be the most 
satisfactory sealing material yet 
developed. 


Pneumatic, fuel shut-off valve 

Ball valve, % in. line size, with 
high speed, pneumatic actuator 
controls the flow of fuel to a rock- 
et motor ignitor. The valve is a 
product of Koehler Aircraft Prod- 
ucts Co., Dayton. Its pneumatic 
actuator uses helium gas to develop 
opening and closing speeds to 
0.010 and 0.060 sec., respectively, 
t 750 psi. Minimum leakage and 
high reliability over extreme rang- 
es of fluid and ambient tempera- 
tures. Compatible with most fuels 
and oxidizers. 
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Histed appointed to 
Stillman post 


Charles Histed has been ap- 
pointed assistant sales manager of 
Stillman Rubber Co., Culver City, 
Calif. Previously he had been dis- 
trict manager of sales in eastern 
U. S. for Stillman for the past 
seven years. In his new position 
Histed will be in charge of out- 
of-state sales by distributors and 
representatives and will supervise 
Stillman sales offices. He will also 
evaluate new markets and areas 


IMC Magnetics establishes 
marketing division 


Albert A. Menig was named di- 
rector of marketing for the newly 
organized marketing division of 
IMC Magnetics, Inc., Westbury, 
L.L, N. Y. The new division will 
locate in Maywood, Calif. S$. W 
Silverman was appointed market- 
ing services manager 


Koppenhafer joins 
Weston Hydraulics 


Harold H. Koppenhafer has 
joined Weston Hydraulics, Ltd., 
Van Nuys, Calif., as assistant sales 
manager. He was manager of con- 
tracts administration and sales man- 
ager of Hydraulic Research & Mfg 
Co 


Koehler Aircraft names new 
vice president 


James P. Malmstrom has been 
appointed vice president of Koeh- 
ler Aircraft Products Co., Dayton. 
Malmstrom’s experience includes 
more than 18 years of sales, en- 
gineering, and production man- 
agement work in the aeronautical 
industry 


Malmstrom Hadfield 
Atchiey names Hadfield 
director of marketing 


Robert H. Hadfield is director 
of marketing at Raymond Atchley, 
Inc., Los _—. He has a sim- 
ilar job with Sargent Engineering 
Corp., Huntington Park, Calif., and 
had been marketing assistant man- 
ager of Astronics Div., Lear, Inc. 
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ringside view of United's 
exclusive feature for 


Pressure Tight Seals 


United’s exclusive, patented* 
self-energized metallic O-rings 
are circular tubes vented by tiny 
holes drilled in the ring wall. 
The holes are to balance the in- 
terior and exterior pressures in 
order that the ring may respond 
to variation in deflection of the 
sealing surfaces with a natural 
resilience uninhibited by the ex- 

ternal pressure. 

In metal-to-metal applications, 
self-energized metallic O-rings are capable of forming positive, 
permanent, non-corrosive static seals under extreme temperatures 

from —321°F. to 1800°F., and under pressures equal to ultimate 
compression stress of the metal itself. Available in various metals 
and finishes (including Teflon* and silver coatings,) %%” dia. to any 
size or configuration. United also makes non-vented and pressure- 
filled O-rings. Write tor free 22-page booklet. 


*Registered trademark for DuPont Tetrafluoroethylene resins. 





PATENTS 2, 609,269; *2,637,360 


OIL LEVEL GAUGES 


Flush Mounting © Direct Reading * 


Models Suitable For 

+ Petroloum Products 
* Phosphate Esters 

‘ enteins toakaas 
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Bonnette and Neale 

get major promotions 
Dension Engineering  Div., 

American Brake Shoe Co., Colum- 

bus, promoted Leroy E. Bonnette 

to director of engineering. He was 

chief engineer 


Bonnette Neale 


Dension Neale, formerly direc- 
tor of marketing, was made vice 
president in charge of marketing. 
Bonnette and Neale joined the firm 
in 1942 


Marshall promoted by 
Ramsey 

Richard Marshall was selected 
to manage the Retaining Ring 
Div. of Ramsey Corp. He did cus- 
tomer relations and sales work for 
the division. He succeeds Ken 
Walden, Ramsey agent in New 


England 


Marshall 


Babcock & Wilcox 
has new R&D head 

Alden P. Taber was elected a 
vice president and placed in charge 


News about people, manufacturers 
and sales organizations 


of the Research and Development 
Division of Babcock & Wilcox Co. 
His headquarters will be in the 
B&W Research Center, Alliance, 
Ohio. Taber joined the firm in 
June, 1959. As a member of the 
president's staff, he coordinated 
and directed research and develop- 
ment activities. He retired from 
the Army in 1957, as Brigadier 
General. 


Burger elected v-pres 


Logansport Machine Co., Inc., 
Logansport, Indiana, elected R. L. 
Burger vice president in charge of 
sales 


Butler to manage Imperial- 
Eastman marketing services 


Imperial-Eastman Corp., Niles, 
Ill., made Martin J. Butler, Jr., 
Manager of marketing services. 
Butler was advertising and sales 
promotion manager of Diversey 
Corp., Chicago chemical manufac- 
turer. 


Racine establishes 
scientific board 


Racine Hydraulics & Machinery, 
Inc., Racine, augmented its R & D 
capabilities by an arrangement with 
technical authorities on the facul- 
ties of leading Midwestern uni- 
versities and research bodies. 

The four members of the new 
scientific board of advisers will at- 
tend quarterly meetings at Racine. 
They are available for individual 
consultation with Racine’s engi- 
neering and research staffs. 

Chairman of the board is Dr. 
Milton Goldstein, dean and di- 


rector of research of the American 
Institute of Engineering & Tech- 
nology, Chicago. His field is elec- 
tronic control. Other members are: 
Dr. Charles Watson, chemical en- 
gineering authority at the Uni- 
versity of Wisconsin; Dr. Charles 
Miesse, a specialist in fluid mech- 
anics and applied physics at Ar- 
mour Reaearch Foundation, Chi- 
cago, and chairman of the space 
Hydraulics section of the Nation- 
al Conference on Industrial Hy- 
draulics; and Prof. Samuel E. 
Rusinoff, professor of manufactur- 
ing processes at Illinois Institute 
of Technology, Chicago. 


Heisler to direct 
Vickers purchasing 

Vickers, Inc., Div. Sperry Rand 
Corp., Detroit, named Douglas L. 
Heisler director of purchasing. He 
was corporate procurement man- 
ager of Whirlpool Corp. 


Heisler 


Ankler-Holth has 
new general manager 


William F. Wilson was made 
general manager of Anker-Holth 
Div., Wellman Engineering Co., 
Port Huron, Michigan. Formerly 
with Engleside Tool & Mfg. Co., 
Detroit, Wilson was a consultant 
in sales, labor relations, and man- 
ufacturing. 


Continued on page 276 
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Adaptable! 


Combination 


@ Fully balanced 
valve spool. 


@ Spring loaded to 


neutral at center. 

Model VTB 
@ Built-in relief valve has 3 
hardened replaceable seat. Pump inlet has 
three optional 


@ Detents optional. positions. 


This complete hydraulic power and control system for 
hydraulic truck hoists and similar applications com- 
bines valve and pump in a single conveniently adapt- 
able package. Vane type pump delivers up to 15 GPM, 
has 1500 PSI max. pressure. Convertible (3-way or 
4-way) valve is useable with either single or double 


acting cylinders. 
GRESEN 


MANUFACTURING CO. 


405 - 35th AVENUE N.E., MINNEAPOLIS 8, MINN. 


Te Protect Threads, Tubes, Valves, Components, etc. from Dirt and Mishandling 
Avalilabie trom Stock 





ALUMINUM POLYETHYLENE 





6 


Pipe Caps 


& 


Pipe Plugs 


2 


D.0.C." Series 
Drive-on Caps 


‘D.1.P.” Series 
Drive-in Plugs 


" Series AN & 
she : Fittings 


& 


P’’ Series AN & 
SAE Fittings 


‘C-FT” Series to 
all Thread Speci- 
fications 


“ERA’ Series for 
ERMETO and MS 
Fittings 








200" Series Ta- 
pered Plug & Cap 


‘TY”’ Series Thick 
Wide Flange Ta 
pered Plug & Cap 


ion 


and 
aioe Elec om 
Plugs & Caps 


“IF” Series Plugs 
for Inverted Flare 
Fittings 


LT” Series Tube 


*600"’ Series Sin- 
le Thread Pipe 
aps 


aa ' 
4 LY 

Tc” Series Self 
Sealing Caps—for 
AN & SAE Fittings 


mS 


*SP”’ Series 
Flange Caps 








Safe-Q-Lube and 


Loadless starting 


good reasons 
Coen a bball < 


Welehba 


First, there’s Quincy's exclusive Safe-Q-Lube pressure lu- 
brication system which automatically unloads the compres- 
sor if oil pressure drops. No chance of damage to bearings 
Secondly, patented Loadless Starting keeps the compressor 
unloaded until the motor reaches full speed. Stops are 
free-rolling, too. 


Other 


Quincy 
features 


Cushioned Stee! Variable Differential 
Valves Unloader 
Timken Bearings 


Lynite Connecting Finned Copper Tube 
Rods 


Intercooler 


uincy 


umey 


CHECK THE 1960 
“@LINE” NOW 


custrial applica- 
tions. 





Special Closures Manufactured to Customers’ Specifications, of Aluminum or Poly 
ethylene. Quotations on request, furnish description desired including thread size 
Manufacturers of Closures Since 1944 














@% CLOVER inpustrics, Inc. [Roo ae 
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QUINCY COMPRESSOR CO., Quincy, Illinois 
Mokers of the World's Finest Air Compressors 
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POST 
SCRIPTS OF 
INDUSTRY 


Hall becomes 
chief engineer at Norgren 


William O. Hall was promoted 
to chief engineer of ¢ A. Norgren 
Co.. Englewood, Colorado He 
joined the firm in 1950, as a de 
Sign enginect and became chief 
project and test engineer, and 
chief field engineet 


9H 


Hall Pittman 


Pittman appointed 
Modernair v-pres. 


Modernair Corp., San Leandro, 
Calif., named Glen R. Pittman vice 
pi sident. He joined the firm in 


August, 1959. as eastern division 


manager. After he established the 
Cleveland sales and service facility, 
he was transferred to San Leandro 
as general sales manager. He con- 
tisues in that capacity 


R. P. Adams adds managers 


R. P. Adams Co., Inc., Kenmore, 
N. Y.. named Roland D. Baker 
sales manager of its Heat Exchang- 
er Div. He was with Ross Heat 
Exchanger Div., American-Stand- 
ard, as district manager of the 
Washington, D. C. office. Adams’ 
new advertising manager is Rich- 
ard W. Lyle, who was with Ketch- 
um, McLeod & Grove, Inc., an ad 
agency, in Pittsburgh 


Marsh Instrument sets up 
Eastern Seaboard facility 


Marsh Instrument Co., Div. 
Colorado Oil & Gas Corp., Skokie, 
Illinois, is operating warehousing 
and distributing facilities at Ft. 
Lee, N. J. All Marsh products are 
stocked there 


Continued on page 278 


ROTORAM” VALVES 


WITH EXCLUSIVE 
ROTATING STEM 


for MILLIONS 
of TROUBLE-FREE 
ACTUATIONS 


Treadie 

Valve 
Low silhouette mounting 
2024 14 aluminum bar stock 
Rust-resistant 
Full flew air passages 
Piped exheust ports 
Interchangeable parts 
Anodized finish 


Pedal Vaive 


Rotoram Valves are available in 3 and 4-way models for 4%”, %”, 
pipe sizes. Special Block “V" Packing permits free 
ram movement, msures long valve life. Port entry from either left 
or right side. Ask your AIR-MITE Distributor, er write for cemplete 


%” and % 


details and illustrated catalog 


ARM INER 
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Knob Valve 


+s a 


Cam Valve 


=p 
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ell Valve 
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NOW, SELF-TAPPING 
MOUNTING SCREWS 
ENCLOSED, IN 
EACH PACKAGE! 


PAUL-MUNROE’S 


FILLER- 
BREATHER 


. proven-protection for 
hydraulic system reservoirs 
Performs threefold job of 
breathing, air filtering and 
straining hydraulic oi! as it 
is added! 


REMOVABLE AIR FILTER CAP 








ADAPTER 








GASKETS 


— BRASS SCREEN 








MODEL A-100 


OOes. 10-24 $3.10 ea 


. 1-4 $4 
PRICE LIST: 5-9 $3.50 ea 25-49 $2.80 es 
50 and up $2.60 ea. 


To order or jor further information 
wire or write... 


ed f i+ epow 


ae ee oe ee 
HYDRAULICS 





ao 


SPeCification 
emer 


Te ae Ly 
: 


Engineerin 


RAMSEY CORPORATION 

Box 513, Dept. T, St. Louis 66, Missouri 
Send my FREE Engineeri 
ond put my name on the 


— 
ng. Specification Manvel SS 


ist to receive 


Free Technical Bulletin Service. 


Saree inc. Address... 


City 
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Highest Quality 




































































» For oil, gas 
— w 
Low Pressure Drop large flo eter 


passages and straight-line flow assure and other fluids. 


minimum pressure drop. Pressures: 
Excellent Flow Characteristics — pop- Brass to. 
pet is guided to assure positive sealing 
and prevent cocking. In-line flow ’ 
creates a self-cleaning action. eek 
Long Service Life — positive poppet Sizes: %” thru 
stop prevents damage to long-life o oy, seal 

: . reacs 
stainless spring. AND.10050-4 
Rugged — one piece leakproof body. 


thru 
: 4 AND-10050-16 
Safe—not affected by foreign particles. Ports 


Write for detailed literature. 


tHE MANATROL c 


When it’s a 


Question of 
"O” RINGS i 2 mater! 


special compound for every 
service condition required. 


PACKINGS to your specifications 


in leather, synthetics, 


Also gaskets and asbestos, teflon, etc. 


washers in over 
200 materials 


Look for 
the Answer at Auburn 


Send us your specifications or blueprints. You'll receive 
Prompt quotations and recommendations without obligation 


THE AUBURN MANUFACTURING CO. a> 
308 Stock St., Middletown, Conn. = 


New York, N. Y.; Rochester, N. Y.; Detroit, Mich. ; Chicago, 11! 
Minneapolis, Minn.; Pittsburgh, Pa.; Cincinnati, Ohio; Ridgewood, N. J; 
Atlanta, Ga.; Memphis, Tenn.; St. Louis, Mo.; Washington, D. C. 
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LOWEST PRICE 


Self-draining 


FILTER! 


WILKERSON 
eliminates human failure 


only 


Va"'N.P.T. 


The 

WILK-0-MATIC 

will cycle 

over 

3 million times 

without failure 
Leading OEM manufacturers and maintenance engineers 
use the WILK-O-MATIC to extend life of machines and 


tools by removing moisture and contaminants from com- 
pressed air, automatically. 


WHEN AIR IS USED, 


piston automatically opens sump 
drain valve. No moisture accumulates, 
which eliminates danger of water re- 


entering air stream. 


WHEN AIR FLOW STOPS, 


moisture collected in upper chamber 
drops to sump—unit is then ready 
to drain itself. 


% No plastic bowl nor drain line needed 

% Requires less space than manual types 

% 10-250 PSI with up to 55 CFM capacity 
*% '/4" to 2" P.T. sizes 

% Filters out all water and dirt as small as 5 


microns 


WRITE for Witkerson circuior #1024 for full information 
on the “Wilk-O-Matic.” If e@ information 
is desired ask for circular #1026 





TS GaSe) Bh 1043 w. mansrieco 


ENGLEWOOD, 
ese] i fe] 2 bale), | 


COLORADO 
' Predicated to keeping the NEW in pNEUmatics 
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HOW SMALL 
do you want ’em? 





Hannifin offers new ‘““Midget- 
Air’’ 200 psi etn in 4", 
1’’ and 1%” bores, double- 
acting or spring-return. Two 
basic models, “‘universal’’ and 
“nose-mounting.”’ Universal 
models come drilled and tapped 
for mounting, or for use with 
any combination of the mount- 
ing attachments pictured. De- 
livery is off-shelf in standard 
strokes, shipment in ten days to 
specified stroke lengths. Want 
dimensions and prices? Write: 


. 
ARKER 

ANNIFIN 

CORPORATION 


PNgumMaric ano Hyorautic 
SYSTEM COMPONENTS 
“NJ 


HANNIIFIiN 
COMPANY 


A DIVISION 

545 South Wolf Road 
- . Ges Piaines, Hiineis 

rvice Card 


molt 
SCRIPTS OF 
INDUSTRY 


Owatonna reorganizes 
Sales Department 


Owatonna Tool Co., Owatonna, 
Minn., reorganized its Sales De- 
partment into three divisions. J. E. 
Braas, who was industrial sales 
manager, heads the Precision Hy- 
draulics Div. The division sells 


del Mercado 


through distributors. Carlos V. del 
Mercado, now manager of the Ex- 
port Div., continues to head OTC’s 
export business. The new Tool & 
Equipment Div. sells all OTC 
product lines through industrial 
and automotive jobbers. 

Robert Allyn was promoted to 
assistant to the vice president, di- 
rector of sales. He was distributor 
sales manager. 


Allyn Hill 


Wilkerson promotes Hill 

W. G. Hill was made chief en- 
gineer of Wilkerson Corp., Engle- 
wood, Colorado. He joined the firm 
in 1959, as assistant engineer 


Keelavite appoints 
European representative 
Keelavite Hydraulics Ltd., Al- 
lesley, Conventry, England is now 
represented in Europe by T. P. 
Keeling. He coordinates the re- 
quirements of Keelavite’s agents 
with the parent factory's design 
and production teams. Keeling is 
based in Rotterdam. 


Parker-Hannifin 
makes sales changes 


Parker-Hannifin Corp. trans- 
ferred George C. Stephens from the 
Chicago district to manager of dis- 
tributor sales in Wisconsin, Minne- 
sota, and Iowa. He succeeds W. E. 
Anderson, now regional manager 
in Cleveland. Distributor sales in 
the Chicago district will be handled 
by Douglas Hastings, regional man- 
ager, Parker-Hannifin sales office, 
Des Plaines, Ill. William Hardy is 
now Eastern coordinator in the 
Cleveland office of Parker-Hannifin 
International Div. He was in the 
sales department of Parker Hydrau- 
lics Div. L. F. Hudson has replaced 
Hardy. 


Worthington 
creates new post 


Worthington 
Corp., Harrison, 
N. J., has named 
Frank J. Nunlist 
to the new post 
of vice president 
—operations. He 
will head the 
company’s six- 
teen domestic 
operating divi- 
sions, and re- 
gional engineer- 
ing and service facilities. Nunlist 
was a group vice president of 


Worthington. 


Nealist 


Minneapolis-Honeywell 
advances four 

Minneapolis-Honeywell Regula- 
tor Co. transfered Nilsson S. Bas- 
sett to the Federal Service Group, 
Washington, as group marketing 
liason with government agencies. 
John O. Paull succeeded Basset 
as sales manager of the Industrial 
Systems Div., Beltsville, Md. Paull 
was industrial sales manager of the 
Pacific region, Los Angeles. J. F. 
Smith, Southwest regional sales 
manager, Dallas, took Paull’s place. 
R. E. Harris, district manager at 
Tulsa, replaced Smith. 


Leon Mollick moves u 
at Baldwin-Lima-Hamilton 


Leon Mollick was promoted to 
manager of engineering at Indus- 
trial Equipment Div., Baldwin- 
Lima-Hamilton Corp., Phila- 
delphia. As chief stress analyst, 
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Mollick directed research, develop- 
ment, and stress analysis in the 
USAF Heavy Press Program. He 
has worked with other large hy- 
draulic equipment, pressure ves- 
sels, and missile launching equip- 
ment. 


Ingersoll-Rand 
selects three managers 

R. J. Bunch was made manager 
of Ingersoll-Rand Co.’s Centrifugal 
Pump Div., New York. He man- 
aged the Condenser Dept. G. T. 
Jones succeeded Bunch. Jones was 
chief engineer of the Condenser 
Sales Dept. New manager of the 
Engineering Pump Dept. is T. E. 
Bennett. He was an application en- 
gineer with the Centrifugal Pump 
Div 


Lundgren becomes 
sales manager 


Milton L. Lundgren was named 
industrial sales manager of Tite- 
flex, Inc., Springfield, Mass. He was 
vice president and general man- 
ager of Vulcan Radiator Co., Hart- 
ford. 


Galland-Henning names 
sales promotion manager 


Edwin M. Anderson has been ap- 
pointed sales promotion manager 
of Galland-Henning Mfg. Co., Mil- 
waukee. His duties include promo- 
tion and advertising for the firm's 
Nopak Div., which makes fluid- 
power valves and cylinders. An- 
derson was with Le Roi Div., West- 
inghouse Air Brake Co 


«* 


Anderson Wing 


Wing advances at Dahi 


Robert C. Wing has been named 
general sales manager of George 
W. Dahl Co., Inc., Bristol, R. 1. 
He joined Dahl in June, as pur- 
chasing agent. He is also corpora- 
tion counsel 


Continued on next page 
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HYDRAULIC PACKINGS ) 
..- Leathe’ \MPREGNATED WITH 
THIOKOL, ACCRILOIDS, SILICONES, 
or WAX FORMULAS 





Detailed engineering data and specification sheets furnished on request 


EXCELSIOR LEATHER WASHER MFG. CO. 


ROCKFORD, ILLINOIS (Established 1916) 


GASKETS and WASHERS 


. cut from all types of non-metallic materials, such as: 
Leather @ Accopac ¢ Asbestos ¢ Rubber ¢ Silicone 
Nylon ¢ Fibreglass © Felt ¢ Fibre © Cork © Vinylite 
Tefion ¢ Viton “A” © Mylar, etc. 








BEST WAY T0 
SEAL HOLES! 


LEE (JTF 


Simply place plug in reamed hole 


Drive in tapered pin until ends are 
a[0\-jame @lelaldge)i(-lem-> 4el-lal-1elametelet-1-1— 
grooves to “bite” into casting, 
assures a bone dry seal that with 
} ts] alel-m o)g-1-1-10|a-\- m0] om cee 10m 010)0n ol) 
Now widely used on aircraft and 
missiles, and for pumps, servo 


Valves, regulators, etc 


Pat 2,821,323 


WRITE TODAY 
FOR 
COMPLETE 
ENGINEERING 
DATA 


Circle 110 on Reader-Service Card 





ompact, pilot operated, de 
valve features low power 
n, fast positive response and 
lrop. Its cartridge type 
simplihes circuit design 
removal of main vaive or 
luty solenoid for easy 
maintenance 
SPECIFICATIONS 
® Proof Pressure: 4500 psi 
© Burst Pressure: 7000 psi 
© Temperature Range 
65° F. to +-275° F. 
Operating Current 
0.185 amp. at 25 V D.C 
Solenoid furnished with leads 
or connector 
Port Sizes: AND 10050-4 
Internal Leakage: Zero 
External Leakage: Zero 
Part No.: AA 7479 


W rite jor detailed literature 


Fis 
ieee 


CORPORATION 


313 Gillette Street * Painesville, Ohio 
Elmwoed 2-3319 
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mec Bd 
SCRIPTS OF 
INDUSTRY 


Bendix names chief engineer 
Bendix Filter 
Div., Bendix 
Corp., Madison 
Heights, Mich., 
appointed Ray J. 
Raupp chief en- 
gineer. He was a 
staff engineer 
since last Janu- 
arv. He has over 
Reupp 20 vears of ex- 
perience in all phases of fluid sys- 
tems engineering, and a_ broad 
background in management 


Hale appoints Ressler 


Hale Fire Pump Co., Con- 
shohocken, Pa., named Ronald R. 
Ressler accumulator and fluid pow- 
er development and application 
engineer. Ressler was with the 
Burroughs Corp. Research Center, 
Paoli, Pa 


O'Donnell moved to Detroit 


Frank E. O'Donnell, field engi- 
neer for J. N. Fauver Co., has re- 
turned to the company’s Detroit 
Hydraulics Div. For the past 13 
vears, he was with the Grand Rap- 
ids divisional office 


O'Donnell Fastabend 


Cardwell promotes Fastabend 


Cardwell Machine Co., Rich- 
mond, Va., promoted Patrick A. 
Fastabend to assistant chief engi- 
neer. He will work mostly in new 
product development. He joined 
Cardwell in 1956. 


Heilig to manage sales 
of Loctite sealant 

American Sealants Co., Hart- 
ford, Conn., appointed Charles E. 
Heilig sales manager. He was gen- 
eral sales manager of Industrial 
Group, United Shoe Machinery 
Corp., Boston. 


Beech opens new office 


Austin S. Beech & Co. Ltd. 
opened a new office block at En- 
ergy Works, Leighton Buzzard, 
Bedfordshire, England. Beech has 
manufacturing and selling rights 
for air valves originally designed 
and manufactured by Numatics, 
Inc., Highland, Mich. 


Jackes-Evans 
promotes Lehleitner 


Robert S. Lehleitner was pro- 
moted to sales manager, Controls 
Div., Jackes-Evans Mfg. Co., St. 
Louis. He was field sales engineer 
for the division. 


Charboneau to manage 
Hydro-Line sales promotion 


Hydro-Line 

Mfg. Co., Rock- 

ford, Illinois, 

named Arthur D. 

Charboneau sales 

promotion man- 

ager. He is to 

coordinate ma- 

chine tool sales, 

Cherbonecu ‘UPervise sales 

training, and ex- 

tend special customer service. He 

was factory sales representative in 
the Detroit area. 


Detwiler joins 
Bendix sales staff 

Bendix Filter Div., Bendix Corp., 
Madison Heights, Mich., has named 
Frederick S. Detwiler as a sales 
engineer for its West Coast branch. 
Handling all products of the divi- 
sion, he will cover Los Angeles and 
Northern California. The branch 
office is in Van Nuys. 


Pyronetics names director 
of engineering sales 

Pyronetics, Div. Sierra Bullets, 
Inc., Santa Fe Springs, Calif., has 
made John A. Cox director of en- 
gineering sales. Pyronetics makes 
solid-propellant and _ explosive-ac- 
tuated devices. 


Micro Switch 
makes sales changes 


Micro Switch, div. Minneapolis- 
Honeywell Regulator Co., Free- 


Continued on page 282 
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NEW pressure compensated 
LOW FLOW rate regulator 


controls Flow as low as 2 cubic inches per minute. 

Accuracy of +10% over a pressure differential of 1000 psi at 2 
CIPM. 

Especially good for machine tools, air-oll cylinders, jet engine 
starters, or wherever a low rate of oil or fuel flow must be con- 
trolled aceurately. 

Designed for panel mounting on test stands or bracked mounted 
in pipe lines. 

Built-in cheek valve provides free flow in reverse direction. 
Adjustable between 2 and 90 cubic inches per minute. 


Write for illustrated circular with blueprint. 


FLUID POWER ACCESSORIES, INC. 


P. 0. Box 64, 2051 Railroad Avenue e Glenview, Illinois 


HYDRAULIC 
POWER APLENTY! 


for the job 
that calls for 

LIFTING - LOWERING - 
PUSHING - PULLING 


MONARCH 


Qe jl 
ELECTRIC 
HYDRAULIC POWER UNIT 


Now, in one compact, self-contained, 
portable unit, you get all the power 
needed for a wide variety of jobs. 
It’s powerful! Plugs into the nearest 
110-volt outlet. It’s portable! Re- 
quires only 8-% inches by 12-% 
inches mounting space. Weighs just 
40 lbs. Up to 2 gpm. Rated at 1200 
psi. Write for circular. 


MONARCH ROAD MACHINERY CO. 
1331 Michigan St., N.E. 
GRAND RAPIDS 3, MICHIGAN 
e 130 on Reader-Service Card 
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AIRMATIC 
MINIATURE 
AIR CYLINDERS 


compact, space-saving 
and easily installed 


Wherever space is at a premium, Airmatic 
Miniature Air Cylinders are today’s number 
one selection for aiding in dependable, main- 
tenance-free automation. 

For activating electrical contacts in test jigs 
and fixtures—as miniature air vices—in auto- 
matic work for feeding, ejecting, soldering 
and many other applications. In fact, applica- 
tions are limited only by the ingenuity of in- 
dustry’s design and production engineers. 

Shown here, for example, is Airmatic No. 
C-1125 mounted on the gravity feed chute of a 
vibrating parts feeder. 

The complete miniature line (with bores of 
%”, 4", %", 1”, 1%", 1%” and 2”) are de- 
signed with thick brass tube walls. 

Airmatic products lead the field in quality, 
delivery, price! Get your copy of “Airmatic 
Cylinders for Automation”, Bulletin 91017, 
today. 


AX-24 


AIRMATIC. “xc 


7313 Associate Ave., Cleveland 9, Ohio 


Phone: WOodbine 1-5320 @ Western Union: Airmatic Valve, Inc., FAX, Cleveland, Ohio 
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PRECIO 


NIGHT: 


+ 
For every application, specify 
Palmetto Packings— molded 
b preci prove 
& of ucts 
esigned 16 u econo- 


Wiles which lo ur costs 


FR 


FRPALMETTO PYRAMID 
advanced form of V-packing 
f New Seolsever Adapters —bet 


’ 


Te 

now multiply V-ring life 

PALMETTO G- RING — unique 

PM eo ee 

er) Me tt 
- 


; 10.000 psi } not wedge 
info clearance twist in place 
: P 


PALMETTO“ D-W SEAL latest 
a Me ad 
rod seal provides integral rod 
wiper instolls in. simple 
counter. bore sharply reduces 
machining costs 

PALMETTO U-RING—for many 
epplications where cup on V 
packings formerly ware required 
“Snaps” into one-piece piston _, 
eliminates glands, backing plotes 


saves space, mechining 


PALMETTO KUP 


molded form of traditional piston 


sturdy, 


et | 
synthetic fluids hold their 
shape cannot become dried 
or bord 


Let Paimetto supply a recommenda- 
tion for your current project. Send 
drawings and operating conditions 
for a specific product suggestion, 
ond—today—ask for the Palmetto 
OEM product description sheet 


GREENE, TWEED; 


NORTH 


WALES PA 


s 


0. 


POST 
SCRIPTS OF 
INDUSTRY 


port, Ill., has made John K. Lincoln 
sales manager. He was eastern di- 
vision sales manager. New sales 
manager of the central area is 
Richard F. Johnson. He was mar- 
ket manager in Freeport. 


Knox changes corporate 
structure, adds to staff 


Fluid Power Components, Inc., 
Bridgeport, Conn., a subsidiary of 
Knox, Inc., now operates as Knox, 
Inc. of Connecticut. The change 
gives Knox exclusive distributor 
franchises in all six New England 


a | 


Heasley Brown 

states. Richard Heasley, a Knox 
sales engineer, is sales manager of 
Knox, Inc. of Connecticut. Freder- 
ick A. Brown, Jr., is a sales engi- 
Hartford area. Law- 
joined the 


neer in the 
rence A. Moore, Jr., 
Order Service Dept 


MacDonald joins Fauver 

J. N. Fauver Co., Detroit, ap- 
pointed Reginald W. MacDonald 
to its Detroit area sales engineer- 
ing staff 


Brooks appoints 
applications engineer 

Philip Des Marais has joined 
Brooks Instrument Co., Hadfield, 
Pa., as applications engineer. He 
will be responsible for new appli- 
cation development and for liaison 
among field service personnel. 


Almo enlarges plant 

Almo Manifold & Tool Co., Cen- 
terline, Mich., added space for 
furnaces and brazing equipment. 


Farris forms 
Canadian affiliate 


All products of Farris Engineer- 
ing Corp., Palisades Park, N. J., 
will be made, sold, engineered, 
and maintained in Canada by a new 
affiliate, Farris Industries Canada 
Ltd., Montreal. Frederick S. Rich 


is general manager. 


JEMCO expands 

James Engineering & Machinery 
Co. celebrated its tenth anniver- 
sary with its fourth expansion. The 
firm’s new address is 11368 Allen 
Rd., Taylor, Michigan. JEMCO 
products include hydraulic dupli- 
cating controls and hydraulic and 
pneumatic die devices. 


Young names treasurer 


Forest T. Richardson has been 
named treasurer in charge of fi- 
nance and business administration 
of Young Radiator Co., Racine, 
Wisc. 


Kempton Smith takes 
engineering post 

Machinery & Machine Supplies 
Co., Inc., New York, added auto- 
mation specialist Kempton Sinith 
to its engineering staff. His con- 
sultant background includes work 
with Greene, Tweed & Co., Kaiser 
Automotive, and also United Na- 
tions Technical Assistance. He has 
22 years experience in design, in- 
stallation, and production. 


GE promotes Cliff 


General Electric promoted Rob- 
ert A. Cliff to manager—industrial 
sales administration operation of 
the company’s Industrial Sales Op- 
eration. He managed sales plan- 
ning and promotion for the User 
Industries Sales Dept., Detroit 
Apparatus Sales Office. 


OPW-Jordan promotes four 


OPW-Jordan Corp., Cincinnati, 
added to the duties of four men. 
R. J. Peters was made manager of 
product and market research. He 


Continued on page 284 
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NEW! Pneu-trol® 
QUICK EXHAUST VALVE 


Fost air dumping AT THE CYLIN- 
DER permits use of smaller valves 
and piping .. . INCREASES 
EFFICIENCY = 














FIG. 2 AIR 
EXHAUSTING 


FROM 
CYLINDER 








~ ERNAUST 
Air moves freely through open 
passages formed by 7) holes 
spac around periphery of 
diaphragm and into cylinder 
(Fig. 1). When inlet pressure saa 
is relieved (by actuating valve ~~ 
~ control circuit) the buildup 
be ey ne cpece the TYPICAL APPLICATIONS of 
Quick Exhaust Valves in Sin- 
plug off exhaust port ( g. 2) gle and Double Acting Cylin- 
closing inlet port and allowing ders. Because exhaust air is 
instantaneous evacuation of dumped at cylinder, smaller 
exhaust air. Write for complete diameter piping and smaller 
details, specifications and prices. 











selector valves can be used. 


+ ear 


TAY | 
DEMAND 


with 


Heavy Duty 


Cylinder 


Quality Construction Throughout. 
Guaranteed Top Performance. 

No Costly Down Time. 

Precision Designed—Heavy Duty Service. 
Conforms to JIC Specifications. 


Write teday for 
Free Bulletins A-100 and H.100. 


MILWAUKEE CYLINDER CO. 


Division of L. & M. Machine Company 
5755 SOUTH PENNSYLVANIA AVENUE + CUDAHY, WISCONSIN 
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ROTARY AIR 


PRODUCTS 


THINKING small? 





206 Vac. Pump, 
1/20 h.p. Up tol 
cfm ; to 15” vac. 


@ Model 0380-V112- 


206 split phase 
1/20 h.p. motor, 
48¢.f.m. Up to 20” 
vac. or 15 p.s.ig 


Model 0330-V102A- 
151 series wound 
motor. Up to .67 
c.f.m. To 20° vac 
or 10 p.s.ig 


Model 0330-V110- 
202 shaded pole 
motor. Up to .35 
c.f.m. To 20° vac 
or 10 p.s.ig 


(Below) Model 
0630-P103 Com 
pressor, up to 6 
c.f.m. To 25 p.s.i.g 
or 24° vac 


wa. 
a 


LOOK AGAIN! 


al 


TWO TYPES OF MINIATURE OIL-LESS 


GAST =: VACUUM PUMPS 
and AIR COMPRESSORS 


@ Model 1030-V110- 


FOR ORIGINAL EQUIPMENT 
APPLICATIONS ON CONTROLS, 
INSTRUMENTS, BUSINESS 
MACHINES, LAB EQUIPMENT 


Now where space is very limited 

you can evils moderate vacuum 
or pressure with one of these two 
types (3 series) of Gast semi-miniature 
Air Pumps. 


They run entirely without oil. Carbon 
vanes lubricate themselves, producing 
a completely oil-free air blast or ex- 
haust. Rotary design is simple, trouble- 
free and positive in air displacement. 


The largest Model 1030 (1 above) de- 
livers up to 1 c.f.m. running open at 
3450 r.p.m. Model 0630 (5 below) has 
identical exterior, delivers up to .6 
c.f.m. Smaller type 0330 (2, 3, 4 above) 
is shown with a choice of motors to 
suit various pump applications, both 
a.c. and d.c. With a rotor diameter 
smaller than a penny, Model 0330 
produces up to .67 c.f.m. (open) at 
6000 r.p.m.! 


These “‘semi-miniatures’’ may solve a 
problem for you — investigate today! 


WRITE TODAY FOR BULLETIN M-OVP. 


GAST MANUFACTURING CORP., P.O. Box 117-D 


See Catalog 
in Sweet's 
Design File 


Benton Harbor, Michigan 


@ Aim mOTORS TO 7 HP 


ROTARY | ®@ COMmPRessoRS To 30 Fs! 


@ VACUUM PUMPS TO 28 IN. 


“Air may be your answer!" 


OE RE, PRES 
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was named advertising manager 


THE FITTING m*i-wI and sales engineer. He joined 
THAT “THINKS SCRIPTS OF 
FOR ITSELF INDUSTRY 


Oring Seat 


TU B ia FITTI i Lop was advertising and sales manager 


and regional sales manager. He 


Only LENZ gives sep- remains in charge of sales in the 
arate Seal and Grip... Southeastern states Culver 
Fits any tube wall 


thickness ...no metal he 
\ to metal seal...no OPW-Jordan in 1959, in the Ad- 


>} exact tube length nec- vertising Dept. 
essary reusable! 


- mm SLALS The Tube! Wickline joins Universal 
wove the tighter this William A. Wickline became 
O-Ring seals! chief engineer of Universal Hy- 
| draulics Div., Holan Corp., Cleve- 
GRIPS The Tube! land. He was a product engineer 


The higher the pres- ies Hott with Curtiss-Wright. 
sure the stronger this 
split, tapered ring 
grips and locks! 
In a complete range of sizes of Connectors, M. W. Hott was advanced to 
Unions, Elbows, Tees, Crosses and Reducers! manager of engineering He re- 
tains duties as manager of manu- Vacuum-Electronics Corp., Plain- 
Write Today for The LENZ Company facturing. T. E. Daly is regional view, N. Y., promoted Marvin 
FREE eatalen of nag By ya sales manager for New England Eisenberg to eastern regional man- 
Complete Tue Phone: CR 7-9364 and several Midwestern _ states ager. Headquarters are in Hemp- 
Fitting Line For Nearest Distributer See Daley joined the company in 1959, stead, N. Y. He was head of the 
Thomas Register A-Z Section : : . a 
: J as a sales engineer. D. H. Culver Cleveland sales office. 
See Fluid Power Directory for Complete Catalog 


HYDRONIC PROTECT VITAL 

sysTeM HYDRAULIC PARTS with 
Rene ecl-Guaed METALLIC 
UP TO 100 FEET AWAY ROD WIPERS 


Ideal for smooth, posi- 
tive control of valves, 
variable displacement Bronze, knife-edged rings, 
pumps, etc. mounted in a synthetic rub- 


ber cushion ring, remove 


Veeco names manager, 
opens new California office 


rust, scale and foreign par- 
The HYDRONIC System is a distinct advance in ticles bef the 
the remote control field. It offers all the advan- eres ore y can reach 
tages and simplicity of a self-contained hydraulic vital internal parts. The cush- 
system. Backlash, motion inaccuracies and instal- . . — 
lation difficulties inherent in mechanical linkages fon ring, compres on as- 
or push-pulls are eliminated. The HYDRONIC sembly, exerts constant pres- 
System is unaffected by wear and vibration. : 
sure on the bronze rings. 
Master and slave maintain perfect synchroniza- Ri ill 
tion even under wide temperature changes through ings will not mar the rod, 
114° arc with 500 in. Ibs. output in either direc- are oil and heat resistant and 
tion. A simple adjustment permits instant relative friction-free. Packina fai 
positioning between master and slave. HENS WSS. ing failures 
are literally “wiped out"’! 


Write for complete information today. 
Available in standard sizes for “4 to 6 inch rod diameters. 


HYDRONIC Larger sizes up to 2414” diameter by special order. 
CORPORATION Detoiled literature on request 











12685 Arnold Avenue 
Detroit 39, Michigan 
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Che company’s second California 
sales and service office is in Holly- 
wood. Veeco makes leak detectors 
and high-vacuum equipment 


New distributors 


Harris Pruitt & Co., Ft. Worth. 
was appointed sales engineers for 
the Fluid Control Div. of Zurn In- 
dustries, Inc., Erie. Zurn makes 
fluid-han- 


pipeline strainers and 


dling dev ces 


Products of Allied Metal Hose 
Co., Long Island City, are handled 
by Louis H. Hein Co., West Con- 
shohocken, Pa 


Tri-Line Corp. covers New York 
and part of Pennsylvania for Fluid 
Mentor, Ohio. Tri- 
Roch 


Controls, Inc.. 
Line has offices in Buffalo 


ester, and Syracuse 


Norman Engineering Co., now 
distributes pressure gages of Heli- 
coid Gage Div., American Chain 
& Cable Co., Bridgeport, Conn. 
Norman offices in Chicago, Rock- 
ford, South Bend, Davenport, Mil- 
waukee, and Minneapolis provide 
coverage of Illinois, Indiana, Wis- 
consin, Towa, and Michigan. 


Yost Industrial Sales, Seattle, 
represents Atlas Valve Co., New- 
ark, in Washington, Idaho, and 
most of Montana 


Wm. W. Nugent & Co., Skokie, 
Illinois, is represented in Louisiana, 
Alabama, and Mississippi by T. F 
Hudgins & Assoc.. Inc.. Houston. 


Bowen Industrial Equipment 
Ltd., Montreal, represents Farris 
Industries Canada Ltd., Montreal 


Alia Engineering Co.. Denver 
and Salt Lake, sells all fluid-power 
Hydro-Line Mfg 


products of 





REPRINTS 


The following reprints of special 


have appeared in HYDRAULICS & PNEUMATICS 


Magazine are available: 


WHAT TO LOOK FOR IN AIR 


= 


‘ niqins 
ontrol, re 
ralves. Illustrate 


Over 50 


PLASTIC LINES ... 


forced plastic hose 
1 in this six-page report 
of burst pressures. Ph 


n tubine 


VALVES 


18i :es810nNs Ci 
control and flow 


CAN THEY MEET YOUR 
FLUID POWER NEEDS? 


reports which 


different de- 
selecting a 


Single copy 50c 
copies, 35c each 


NEW! 3-WAY 
PROTECTION 
for pressure 
instruments 
plant 
personnel 


CHEMIQUIP’s COMPLETE 
SEALED SYSTEM PRESSURE SNUBBER 


Co., Rockford.- Alta’s territory 1s 
Colorado, Wyoming, Utah, south- 
ern Idaho, and northern New 


Mexico. 


Knox, Inc., East Walpole, Mass., 
added three exclusive distributor- 
ships for New England. Knox 
handles the cylinders of Ortman- 
Miller Machine Co.. Hammond, 
Indiana. the valves of Beckett-Har- 
cum Co., Wilmington, Ohio, and 
the pumping and filtering units of 
Applied Engineering Corp., East 
Walpole 


Leinart’s Inc., Knoxville, Tenn., 
handles Hydra-Ride accumulators 
made by Parker Hydraulics Div., 
Parker-Hannifin Corp., Cleveland. 
Transmission Products, Inc., Rich- 
mond, Va., handles these accumu- 
lators, and the industrial hose and 
reusable fittings of Parker Fittings 
& Hose Div., Cleveland. Haynes- 
Orwick Products Co., Rockford, 
distributes Parker hose and fittings, 
including railroad airbrake hose. 
Tube and hose fittings are sold by 
Ebbert & Kirkman, Inc.. Birming- 
ham 


oer 








and fit- 
Charts 
otos show or clog 


Single copy 25c 


@ Instrument and snubber will not corrode, plug 


@ Reduces fire hazard, noxious and toxic effects 
if instrument system ruptures 


Used with corrosive and/or viscous materials 


Over 50 copies, 15¢ each 


REVISED JIC HYDRAULIC STANDARDS 
Single copy 75¢ 
10 to 24 copies 
25 to 49 copies 
50 or more copies 











Send all orders—enclosing the exact amount in 
coins or checks—to: HYDRAULICS & PNEUMATICS, 
812 Huron Road, Cleveland 15, Ohio. 


January, 196! 





Chemiquip's new combination also assures: 

@ Easy charging @ Simple Solid filling, no 
spilling @ Minimum calibration or adjustment 

And Chemiquip'’s snubber smooths line surges, 

pulsations — gives accurate readings in 2-3 

seconds 

2 and 3 piece assemblies for systems to 2000 PSI 


A—Snubber 
B—Porous S 8S Dise 
C—Diaphragm 








36 East 10th Street, New York 3, N. Y. 


Write, wire, phone 
NOW fer new 
technical bulletin 
Bw.-74! 








GRamercy 7-3772 
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FLUID POWER PROBLEM? 


Time after time, you'll find the answer in the FLUID POWER 
DIRECTORY. Engineers rely on it as their No. 1 source for fluid power 
equipment and components. Buyers SIREA'D ¥ a5 

and specifiers of hydraulic and pneu- A hs 

matic systems, equipment and com- . 

ponents find it indispensable as their 

direct line to sources of supply. 


The 1962/63 edition will be the most 
comprehensive ever. Publication 
date is November, 1961. Registered 
copies @ $12.00 may be reserved 
now. Please send your order to 
FLUID POWER DIRECTORY, 812 
Huron Road, Cleveland 15, Ohio. 


Fluid power equipment manufac- 
turers: Ask for details on advertising 
your products and services in this 
important buyers’ guide! 


HYDRAULICS & PNEUMATICS 





MARKET PLACE 








MANUFACTURER'S 
REPRESENTATIVES 


Leading East Coast Hydraulic Con- 
trol Valve manufacturer is seeking 
established organizations for region- 
al representation. 


Box +1261 


HYDRAULICS & PNEUMATICS 














REPRESENTATION WANTED 


Prominent manufacturer of Hy- 
draulic Checking Units, valves, 
compensators, flow valves, has 
several territories available. 


Please advise experience, line han- 
dled, territory, mode of operation 
and other pertinent data. 


Write Box 1161, HyYpRAULIcs & 
PNEUMATICS. 


REPRESENTATIVES WANTED 


To sell piston rings to OEM and 
industrial accounts. We manufac- 
ture all types—1” to 96” diameter. 
Good commissions. Illinois, Indi- 
ana, Wisconsin, Ohio and Michigan 
territories available. 

Write Box 1361, HYDRAULICS & 
PNEUMATICS. 


REPRESENTATIVES WANTED 


Complete line of air and hydraulic 
equipment available to established 
representatives handling allied but 
non-conflicting lines in U. S. Line 
includes: Standard, Mill Type, 
Special, Automotive Cylinders; 
Die Cylinders; Die Cushions; Pneu- 
matic Springs; Boosters; Intensi- 
fiers. Inquiries will be answered 
promptly and will be in complete 
confidence. 


W. E. Hennels, Pres. 


W. E. Hennels Co., Inc. 
Belleville, Michigan 





Classified Advertising Rates: Twenty 
dollars for the first inch and fifteen 
dollars for each additional inch or 
fraction thereof. Retes for Display 
Ads in thie section will be sent on re- 
quest. 
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for pumps as individual , 
as a fingerprint! 


SPECIFY 
NORTHERN 
NITRALLOY 

PUMPS 


Northern designs and builds quality into every pump. For each 
application, materials are selected with infinite care—gears 
with ground tooth form for perfect contact, correct clearances. 
Meticulous inspection at every stage in the manufacturing 
process assures efficient, economical, lasting service for even 
the most difficult pumping tasks under rugged conditions, in- 
doors and out, year after year. 

Northern Nitralloy Pumps are available in capacities from 
Y% to 146 GPM at pressures up to 2000 PSI. Within this range 
there is a pump as individual as a fingerprint — as “special” 
as you want it. 


Write today for free catalog and engineering data. 


Northern Ordnance Incorporated 
Subsidiary of NORTHERN PUMP COMPANY 
Minneapolis 21, Minnesota 





GRATIS . . . a 12 page HY- 
DRAULIC CIRCUIT and FLUID 





MANUAL for almost every 
type and size hydraulic 


Tattieliiciitelae 


HERE IS A BIG 8/2" x 11”, file size 12 page, 
fully illustrated booklet. It's brimful of tech- 
nical data and drawings that every designer 
and operating engineer will want to read and 
keep for ready reference. Write for your copy. 
No obligation. 


HYDRAULIC FLUID 
AND OIL FILTERS 


FILTER/SEPARATORS ° AIR AND 
GAS LINE FILTERS « FILTER CARTRIDGES 


THE BRIGGS FILTRATION CO. 
DEPT. 361 WASHINGTON 16, D. C. 
@ Send me manual. No obligation. 





Name 
Company 
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Mr. Design 
Engineer: 


we knock the “L”’ 


out of PROBLEMS 


involving hydraulic or 
pneumatic systems 


“Imaginative know-how!" That quality has made the 
name AERO GASKET synonymous with “success”"in 
solving tough applications requiring diaphragms, or 
units employing diaphragms as the metering and/or 
sealing members. Aero Gasket has successfully de- 
signed diaphragms for pressures of fractions of inches 
of water to 3000 psi for operation at temperatures 
from —65* to 600°F and for any fluid media 





Whatever your problem, if the need is diaphragms, ac 
tuators, accumulators, metering or pressure sensing de 
vices, you can look with confidence to Aero Gasket for 
the solution. Aero Gasket also designs and manufactures 
seals, gaskets, and precision parts of metal and/or 
molded materials. SEND PRINTS AND DETAILS FOR 
PROMPT QUOTATIONS 


MAIL COUPON FOR DATA SHEETS 


THE AERO GASKET CORPORATION 

2 Hanover Street, Meriden, Conn 

[] Please send me the Data Sheets describing Aero 
Gasket's diaphragms and diaphragm assemblies 

| am also interested in 

[] Seals and gaskets 

[] Precision meta! parts 


_] Precision molded parts 


name 








company 
co. address 








iG) AERO Gasket 


CORPORATION 
Meriden, Connecticut 


DIAPHRAGMS « ACTUATORS « ACCUMULATORS 
METALLIC & NONMETALLIC GASKETS 
CLAMPS OF ALL TYPES AND DESCRIPTIONS 
MOLDED RUBBER PARTS « METAL 
STAMPINGS ¢ METAL-TO-RUBBER 
BONDING 
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Well, maybe that's if... "No doubt about if! 


but are you sure it will Sysin ded 
do the trick?” | saw one just like it in 
HYDRAULICS & 
PNEUMATICS 


Problems are meant to be solved . . . and chances are good someone else is tackling a problem like yours 
this very minute. It's also a good bet that something seen or read in HYDRAULICS & PNEUMATICS has 


helped provide the best solution. 
HYDRAULICS & PNEUMATICS is written by specialists for men like you. It is edited to solve problems in 
fluid power design. You are sure to find solutions to many of your problems between the covers of every issue. 


Take advantage of the HYDRAULICS & PNEUMATICS problem-solving editorial content. And, for full de- 
tails on any item described or advertised in this issue, just use the handy Time Saver Card. 


Hydraulics e Pneumatics 


An Industrial Publishing Corporation Magazine 


812 HURON ROAD e CLEVELAND 15, OHIO ®@ SUperior |-9620 
OFFICES: NeW YORK @ CHICAGO e LOS ANGELES e LONDON 
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or MA wy MIDGET SOLENOID VALVES 


Progressive designers, the men who lead the trend toward min- 
iaturization, depend on ASCO as the one source for a full line 
of midget solenoid valves. The unexcelled quality and dependability 
that ASCO pioneered in the solenoid valve field is found, too, 
in today’s midget solenoid valves. Only the size has been reduced 

For flow applications using air, gas, water, light oil, refrigerants 
and many other liquids, ASCO Midget Valves assure complete 
safety and truly exceptional performance. 

ASCO Midget Solenoid Valves are availabie with standard, 
watertight or explosion-proof enclosures. Pipe sizes Ye” and 4%"; 
pressure range 0-1000 psi. 

There's ome source that solves virtually any solenoid valve 
problem — ASCO. Write today for complete data on ASCO 
Midget Solenoid Valves — or outline any of your requirements. 
We'll be pleased to assist you. 


ASCO Valves Automatic Switch Co. 


)-8B HANOVER ROA RHAM PARK. NEW JERSEY, FR 


Automatic Transfer Switches © Solenoid Vaives © Electromagnetic Control 


ASUO 
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